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THE MANUFACTURE OF MATCHES. | 


THE strike, which was thought to be over, has begun 


again among the workmen employed in the manufac-|lowing one from the heated table upon which the 
ture of watches, which, as well known, is controlled by | splints are drying. At the other end of the room, upon 
thegovernment. The claims made by the six hundred | plates of metal whose square coincides with that of the 


and eighty-five strikers of Pantin-Anbervilliers in- 

volved, and still involve, three points, viz., the sup- 

pression of white phosphorus, the question of pen 

sions, and the use of French wood, which for some time 
mst has been substituted forthe more easily worked 
wood, 

No oceasion could be better chosen than the present 
to tell our readers something about this important 
manufacture, which, moreover, interests every one, 
sinee it gives all of us the benefit of a progress that 
the preceding generation vainly endeavored to realize. 
It is not necessary to have been a contemporary of Mr. 
Chateaubriand, who is still a sub lieutenant in the 
regiment of Navarre, to have known those little rolls 
of paper called “spills ;” and it is notsixty years since, 
in Lower Brittany and the Bourbonnais, it was neces- 
sary tomake the rounds of adozen houses in order to 
find a bright fire exceptat meal timer. It was then 
necessarysto have recourse to those tinder boxes that 
now appear tous prehistoric monstrosities when we 
compare them with Swedish and wax matches, which 
are clean,t harmless and infallible, or;which at least 
ought to beso. It took a long time to exhaust the 
series of devices for obtaining fire. The use of them is 
twenty times secular: from the spark-emitting flint, | 
whose adaptations were varied to infinity, one passed | 
to the tire syringe, to the hydro-electric briquet, ete., 
and finally tothe phosphorus box, a very vear rela 
tive of the match that we now use. 

The first manufactory of chemical matches with a 
yhosphorus basis was established in Austria in 1833. 

hese matches were so inflammable that the jolting of 
the vehicles in which they were carried caused them 
to “go off.” So in most of the German states the use 
of them was forbidden up to 1840, the epoch at which 
Preshel invented his famous paste composed of thick 
gum, chlorate of potash, phosphorus and Prussian 
blue. Later on, this chemist replaced the chlorate of 
potash with peroxide of lead, which does not explode. 


motions, and then deposits his press and takes the fol- 


| 


EMPTYING THE FRAMES. 


The popularization of chemical matches was the 
revolution of lighting, and it was dating from such 
pacific revolution that the good peoole were enabled 
to obtain fire when it pleased them to use it. Fiint, 
German tinder, tinder boxes, ete., departed into the 
domain of the past as soon as the little splint of lum- 
inous wood, which is now the indispensable compan 
ion of civilized man, made its appearance. 

Before being delivered to consumption, a common 
mateh such as we find in every kitchen has to undergo 
ten operations. 

The splints are manufactured at Voiron, Dijon and 
Angers, and especially in Russia. The output of the 
eutting machines is about 300,000 splintsan hour. The 
wood usually employed is fir and poplar. The Rus- 
sians use aspen, and send it to us already prepared in 
lar re quantities. In works such as those of Pantin it 
requires about twenty-four million splints for the 
daily manufacture. These arrive in huge cases and 


SULPHURING 


resses, two workmen have spread phosphorus paste, 
which they render very uniform by means of a regula- 
tor called a “guide.” They seize thesulphured presses 
in succession and lay them uponthe paste. Each splint 
is thus tipped with a small red capsule and then takes 
the name of **match.” The presses are carried to the 
drier, where the sulphur and. phosphorus acquire the 
consistency that is well known to us. 

Immediately following the dipping room is that in 
whieh the matches are taken out of the presses. This 


stands a workman holding a press in hishands. He 
dips the heads in the sulphur with three or four jerky 


again is a somewhat infernal place, but the : 
faced and for the most part graceful girls bee 
about therein agreeably modify the first impress) ip 
the visitor. To place the presses in a machine of 
press upon a pedal that actuates the latter, to rem se 
the filter strips by a rapid motion of the forefinger, 


THE SPLINTS. 


and put the matches in new forms with the heads all 
pointing in the same direction, such is the work of 
these operatives. The skillful operative can empty 
more than one hundred and fifty presses a day. The 
matches that fall upon the floor during the operation 
are collected just as they lie, and, through a rapid ope- 
ration of sorting, resume their regular order. 

In summer, sume of the matches occasionally take 
fire; but this does not go far. In these eminently com- 
bustible surroundings, the intelligently taken preeau 


| 
| 

; 


are aimost immediately worked up. To this effect, they 
are arranged very equally, without overlapping, in a! 
square form called a “ batreau.” These forms thus! 
filled are placed vertically upon a machine designed to 
classify and to isolate the splints, in an iron frame | 
quite similar to the frames used by printers, Each | 
row is separated by a felted strip of wood, All the! 
matches are therefore independent and aligued and | 
present their as yet immaculate heads in front of the | 
frame. This assemblage is called the ‘ press,” and | 
there are about 7,000 splints to the press. A cap com- 
pletes the frame and produces the compression. 

A small railway with cars, turntables, and branches, 


carries the presses to the room where the dipping is “4 


be effected, Thissad abode would merit a description 
by Dante. An obnoxious vapor of sulphur and gar- 
licky phosphorus seizes one in the throat and chokes 
oue to such a point that he asks himself whether the 
unfortunates who are bustling about and working in 
this fearful place are living beings or spirits. They do 
not seem ta give themselves any concern about it. In 
one corner, ata square vat filled with molten sulphur, 
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render accidents very rare. 
vertheless, high for match manufactories. 
boxing is done in two ways, by machine and by 
In the machine, the form, covered with 
w the operative to watch the motion, is always 
vertically. The matches slide down by their 


Insurance premiums |own weight and present themselves before a conduit 


of a determinate caliber, and which will hold, for exam- 
ple, a hundred matches. An automatic device sends 
exactly this number into the cardboard box held by 
the operative at the orifice of the conduit. This ope- 
ration is performed with amazing rapidity. There are 


BOXING. 


three operatives to each machine. The first fills the 
boxes and the two others close them. These three op- 
eratives pre twenty thousand boxes in eleven hours 
of work. They earn, on an average, seventy cents, 

Farther along are the stampers. To the deafening 
noise of the machines, to the lethiferous odor of the 
chemical products, succeed here a semi-silence and 
respirable atmosphere. One might believe himself to 
be in a class room of high-toned young ladies. A res- 
pectable lady, seated upon a sort of rostrum, exer- 
cises surveillance over all these blue aprons, over all 
these blond or brown heads, and over all these eyes, 
whose gaze seems to interrogate the mysterious horizon. 

These stampers place upon the boxes the vignette 
of the indirect taxes. A pot of paste, a little skill and 
much patience is their outfit. A low sound of voices 
mingled with the rampling of paper charms the ear, 
like the noise of wings amid leaves. This relative 
paradise almost touches the pestiferous laboratory. 

The administration, however, takes a few paternal 
measures against the poisoning of its people. Unfor- 
tunately, the workmen seem to systematically repel 
the preservatives put at their disposal. Thus, garg- 
ling with chlorate of potash, which should be done be- 
fore leaving the factory, is neglected. 

It is a curious thing that itis the women especially 
who avoid it. The thought of the horrible phos »yhorus 
necrosis, which causes suffering and which disinte- 
grates the living bones as if they bad passed fifty win- 
ters in a damp coffin, drives them away from the coun- 
terpoison, while, on the contrary, it ought to attract 
them to it. Alas! they do not even wish to take a 
glimpse at the desolating perspective offered them by 
the Saeure. What misery! What fatality! What 
excuse ? 

After thirty vears of faithful service—mark you, 
thirty years—the generous state grants its match 
makers a pepsion that never exceeds $12) for men and 
$80 for women! It is just to add that it pays the sur- 
geon when the latter with mallet and gouge sculptures 
a skull or extirpates a putrified maxillary bone. 

Are the cases rare ? it isasked. They can hardly be 
called so, answers authoritatively (Dr. Magitot, a spe- 
cialist well known for bis interesting work on the 
“Chemical Disease.” Moreover, ought it not suffice to 
have a single case of this hideous affection occur in 
order to cause once to seek, reseek and finally find a 
means of remedying it? 

In reality, such a means does exist. Do away with 
white phosphorus, say the philanthropists, and you 
will do away with necrosis. Causa ablata, tollitur effec- 
tus! Very well; but the administration answers : 

‘Gentlemen, trade before philanthropy. White 
phosphorus does not cost so much as amorphous phos- 
phorus and the salts of potassa. We are obliged to 
continue the use of white phosphorus.” 

The manufacture of Swedish matches differs but 
little from that of the common ones, especially as re- 
gards the cutting, the arrangement of the splints and 
the dipping. Yet, what is an immense advantage, 
they are treated with neither sulphur nor phosphorus, 
but are prepared with a paste of chlorate of potash, 
which ignites only upon the preparation spread upon 
two of the sides of the box by a very simple and inge- 
nious machine. This machine consists of a conduit of 
the exact width of the boxes and of two rollers charged 
with the scratch paste. In measure as the boxes de- 
file between these rollers, they are uniformly covered 
upon the two sides at once. The base of the scratch 
paste is sulphide of antimony and red phosphorus. 

The Pantin works also manufacture inextinguisha- 
ble matches, which brave the fury of the tempest and 
the anger of Zolus. These matches are elegant and 
useful. The splints are dyed of a superb ultramarine 
blue. The coloring is done by immersing them for a 
few minutes in a kettle of boiling water deeply col- 
ored with blue in powder. In the place where this 
picturesque operation is performed all is blue—both 
men and things. 

The chewical preparation of these matches is rela- 
tively complicated. It requires care and skill. It is 
necessary, in fact, to dip the splints three times into 
the paste that covers their extremity in order that the 
head may remain in the form of a pear. The basis of 
this gray paste is potash, which is amalgamated with 
sifted sawdust. 

Like the Swedish matches, the inextinguishable 
ones are covered with red paste which is inflammable 
upon prepared paper. They are counted and boxed 
by hand. Let us add that for these two kinds of 
matches the splints are paraffiued. 

We have already spoken of the operation of coverin 
the boxes with the chemical composition, in which 
various ingeniously constructed machines concur. In 
the newest of these, the boxes that are to receive a 
coating of the scratch paste are inserted in a conduit 
which leads them between two rollers charged with 
the preparation. The boxes reach the hands of an 
operative, who arranges them in openwork frames, 
where they dry. The machine employed at Auber- 
villiers is ba upon the same principle, but uires 
more manual labor, since every box has to be placed 
— upon a roller, which covers but one of its 
sides, 

We now come to wax matches, which are at present 
in universal use, and which are made at Marseilles. 
Their wanufacture differs from that of the wooden 
ones only in the material employed. The ctppins and 
removal from the presses are effected at Marseilles 
about in the same way as at Pantin. The boxing is 
done by hand. A slight blow of the finger given the 
presses when they are somewhat loose suffices to lay 
the matches and form a furrow that determines the 
exact number that is to enter each box. 

It is interesting to see the match itself manufactured. 
For this purpose cotton thread in balls is used. These 
threads are combined according as need may be, in 
order to give the match more or less body. There are 
some matches of 10, 12, 16 and even 20 threads. The 
English require large matches, while the Italians, 
Spaniards and South Americans desire small ones. 

In measure as the threads are combined, the element, 
that is to say, the wick, is wound upon a bobbin, 
which one takes care to place in a vast hall that is 
kept as cool as possible. Atmospheric heat has to 
be avoided so as to obtain a solidification of the 
stearine that is to cover the threads. This stearine, 
melted in a water bath, is collected in small pans. 
Through this is passed and repassed the wick, whieh 


av, 

fa 

» 

% 

ty. tions 

iny are, I ¢ 
1 of The 

to hand 
Ove to all 
| 

PACKING AND STAMPING. 
4 
i REMOVING INEXTINGUISHABLE MATCHES FROM THE FRAMES. ‘ 
=s 

i 
j 


16186 SCIENTIFIC AMERICAN SUPPLEMENT. No. 1013. JUNE 1. 1895 
is calibrated very carefully t . f a steel draw| used for tipping the matches of other manufactures N C aoe 
to wick, are made at Aubervilliers. This is done in huge boilers MANUFACTURE FROM TOWN'S 


rst for the sake of the perfection of the work and 
second so as to employ only mathematically deter- 
mined quantities, The least quantity in excess upon 
threads that ar. infinitely larger than those of Ariadne 
would occasion great losses. ‘The draw plates are there- 
fore renewed every two days, 

At the end of the immense hall there are big eylin- 
ders in which slowly wind the stearine coated wick. 
The long space that separates the pan trom the eylin 
der permits of the cooling. Every time that it is de 
sired to pass the wick into the stearine pan again, the 


whence a poisonous vapor escapes. Some of the work- 
men stir the paste, others transfer it from one vessel 
to another and others again draw it off. Lt isan abomi- 
nable cooking operation. 

The wax match, he ndsomer than the ordinary kind, 
is generally preferred thereto, not withstanding its 
higher price. This is due (o its cleanness, its small 
size and also its pretty box. 

The vature of the boxes has an influence upon the 
prices of wax matches, Still, all are sold uniformly at 
three cents. 

This terminates our promenade through the Pantin 


THE advantages of water carriage, as opposed 
what is generally known as the “ pail” system of “4 
age disposal, have at different times been diesen 
with considerable heat. In connection with the elaj 
made by the supporters of the latter System these 
much better manure ean be made from the * pail pele 
fuse than is possible under any system of combined 
water carriage and chemical precipitation, jt must be 
admitted that the point is worthy of consideration, at 
all events, as far as the results obtained by the Man 
chester Corporation at their Holt Town Works a 


match manufactories. 


A visit to the four other manu- | concerned. 


S factories controlled by the state at Begles, Marseilles, 
Saintines and Trelaze would teach us nothing new. 
‘The number of kinds manufactured varies according 
to the establishment. Wax matehes are manufactured 
almost exclusively at Marseilles. Inextinguishable 
matches are a specialty of Pantin, and the Swedish or 
safety matebes are produced at Saintines. 

All the matches sold by the state, however, are not 
manufactured by it, since the consumption now exceeds 
the production. During the last year there were so'd 
thirty thousand million matehes (or to be exact 20.951, 


MACHINE FOR MAKING CHEMICAL PASTE. 


MACHINE FOR COATING THE BOXES OF SAPETY MATCHES 
WITH THE CHEMICAL PREPARATION, 


eylinder is moved to the place occupied by the reel, | 853.590), which represents a mean annual consumption 
and vice versa. Thus the operation is reproduced by! of 760 matches to each inhabitant, say two aday. As 
the simple transposition of these two apparatus. Three | the state manufactories produced but twenty-seven 
operations suffice to well coat and perfect the wick. It| thousand million matches, it became necessary to draw 
now remains to cut it into the proper lengths. In the} upon foreign countries, and 2,700 million were pur- 
apparatus for doing this two feed cylinders introduce | ehased in Belgium.—L’ Illustration. 

the wick by successive rows into the vertical presses 
and an automatic knife passing rapidly from one side =—_ 
to the other makes a regular and clean section. This IN Australia horses and cattle are now being branded 


motion is rezulated at will, 
The dipping is done in the same way as with the| by electricity from storage batteries. The temperature 


splints, tus remark, by the way, that the pastes, is uniform ard the brand safe and artistic, 


Without going into details, it will be sufficient for 
our purpose to state that of the domestic refuse from 
about 70,000 pail closets and 40,000 dust bins With 
which the Manchester Corporation has to dea] about 
one-half is disposed of directly through their’ Water 
Street depot, while the other half (in conjunction with 
all the market garbage, condemned fish and meat, and 
the offal from the slaughter houses, ete.) is dealt with 
at the Holt Town Works, and it is to this latter por. 
tion that the following remarks are e fined, 

The collection is effected by two cartage systems, by 


RECEIVING THE CHEMICALLY PREPARED 


one of which the closet and dust bin refuse is collected, 
the vans being specially made to hold twenty-four 
ails and the contents of an equal number of dust bins; 
»y the other the street sweepings and market garbage 
are collected. To deal with the latter first. As the 
carts enter the works they move in a circle to abo 
per on a level with the floor, throuh which the paper 
ashes, garbage and what not fall into a long ineli 
riddle, being constantly tossed over by a number 
attendants, 
In this way all the combustible portion is separated 
from the fine ashes and dust, the latter being used [0 
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— 
a special urpose, which will be referred to subse- 
quently. he combustible material just referred to is 


parnt under twelve 60 horse Galloway destructor boil- 
ers, thus supplying allthe steam required for power 
and other purposes. The clinker from these furnaces, 
worthless as it may appear, is not vet done with, how- 
ever, for after cooling it is ground and forms the basis 
of an exeellent mortar, over 18 000 tons of which are 
annually made and sold at about 4s. per ton at the 
works. 

We now come to the “pail” refuse. This is col- 
jected in specially made galvanized iron pails, fitted 
with lids (closed hermetically by means of a rubber 
washer), Which upon entering the works are speedily 

ned and tipped into a double hopper, the pails be- 
ing immediately cleaned out and disinfected with a 
sially prepared disinfectant, made by mixing car- 
bolic acid with the fine ashes previously described as 
being separated from the domestic refuse, etc. Re- 
turning to the contents of the pails, it is necessary to 
follow them on to the next floor, where a revolving 
steam riddle separates all the liquid from the solid por- 
tion, which is sold at once as night soil. The liquid 
yrtiou, containing a small amount of finely divided 
solid matter, is run into store tanks fitted with mechan- 
ieal agitators, where sulphuric acid is added to fix the 
ammonia, ete. From these store tanks this “stock” 
is run by gravitation, as desired, into a series of steam- 

‘keted driers, situated on the floor below. The 
manure is here reduced to a solid form, and a diffi- 
eulty was at first experienced, owing to the extremely 
obnoxious nature of the steam and gases given off 
during the process. This difficulty has, however, at 
the suggestion of A. E. Fletcher, Esq.. H.M. Chief In- 
spector of Alkali, ete., Works, been obviated by con- 
yeying the gases underneath the grates of a series of 
eremators, in which infectious materials are burnt up, 
by which means a complete combustion is achieved, 
and these gases rendered perfectly innocuous. The 
solid manure thus obtained is stored in large bins of 
very impressive proportions, from whence it is finally 
fortitied, thoroughly mixed, carried by an automatic 
conveyor once more to the top floor, filled into bags 
and packed into the railway wagons standing on the 
adjoining siding. 

he fortification of the manure is a point worthy 
of special mention, as the corporation guarantee the 
manure to always contain from 34 per cent. to 4 per 
cent. of ammonia (in the same form as in guano), 8 per 
cent. bone phosphates, 0°75 per cent. potash salts and 38} 
percent. organic matter. To accomplish this eud a com- 
petent chemist, equipped with a laboratory, continu- 
ally tests the manure in the bins day by day, caleu 
lates the necessary quantity of ground bones and dried 
fish refuse necessary to fortify the manure, which after 
fortification and thorough incorporation, is once more 
tested prior to its being packed for delivery. 

Seeing that the strength of the manure is guaran- 
teed, the price of £3 per ton is decidedly reasonable, 
and this manure is worthy the attention of all farmers 
as being a very cheap and popular manure for all 
kinds of crops, 
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BLEACHING. 


AN improved apparatus, involving in its use a new 
process for bleaching textile material in any form, is 
the invention of Cadoret and Jost, Crefeld, Germany. 
‘The improved process depends upon the principle that 
a liquid or gas injected into the pores of any substance 


WAY 


penetrates more completely if it mect no elastic 
medium in its course, and consequently if all gaseous 
medium or substance (such as air or other fluid by 
which a material is impregnated) is eliminated, the 
liquid or the gas will readily take the place of the lat- 
ter, and if it possess special physical or chemical pro- 
perties, it will impregnate every fiber of the material. 
If then it is desired to drive out these penetrating 
principles by the pressure of liquid or gas, it will be 
easy to do so without danger of objectionable traces, 
resulting from the separation of certain of these prin 
ciples, rewaining permanent. Thus for instance, sup- 
pose that it is desired to impregnate a compact woven 
fabric with a solution of any hypochlorite. By means 


of a vacuum the impregnation is readily effected, but 


From Moderne Inneu-Decoration. 


it will never be possible by a vacuum alone to expel 
the solution entirely, for in the experimental conditions 
under which the industry is carried on it is impussible, 
whatever the system used, to create a perfect vacuum, 
and under such conditions it would be practically im- 
vossible to drive out all traces of the chlorine. If, 
owever, when acertain relative vacuum is obtained 
the latter is destroyed by the sudden admission of a 
liquid or gaseous mass under pressure, the element pre- 
viously irremovable will be driven forcibly out. It is 
this alternative use of a vacuum and of compression, 
produced in a special medium and im the order herein- 
after pointed out, which constitutes the improved pro- 
cess. 
The figure shows in vertical section the apparatus 
used, including as essential parts: A boiler connect- 
ed by means of pipes with a blowing engine or other 
machine by which a vacuum and compression can be 
simultaneously produced ; two pipes for the introdue- 
tion of liquids or of gases, one being placed at the upper 
mart and the other at the lower part of the boiler; 
nally, a spiral coil arranged at the bottom of the 
vendl thalibe the heating or cooling of the treated ma- 
terial. 

A is a metal vessel covered with nou-conducting ma- 
terial and strong enough to resist external pressure 
when a vacuum is formed within and an _ internal 

ressure of severalatmospheres, Its upper part is closed 

y a cover hermetically attached to it by an India 
rubber ring D and bolts. This cover is movable and 
can be raised and lowered or taken from place te 
place as required by a ring K fixed in it, and it is fit- 
ted with acock J for the admission and discharge of 
gases, and with a pressure gage A spiral pipe I 
in its upper part, perforated with holes, is connected 
directly (by the pipe 8S and valve 8') with the engine 
by which the vacuum and compression are obtained, 
and is provided with a branch by which, when a 
vacuum has been formed in the vessel, a liquid can be 
eaused to flow from the upper part of the latter upon 
the substances placed inside it. Or, a pipe Q may be 
arranged provided with a cock or valve 8" and com- 
municating at its upper end with the inlet pipe and 
coil | just described, while its lower end extends to 
the bottom of a cistern or tank C arranged below the 
vessel, any liquid in which can therefore be raised and 
discharged into the vessel. The vacuum is obtained 
in the boiler by conuecting its upper part with the 
pumping engine by a pipe Z, and a glass gage 
V shows the quantity of liquid introduced into the 
vessel. A transverse platform E, open or perforated 
with holes, is fitted in the lower part of the vessel near 
the bottom and serves to carry the materials to be 
treated, and below it is arranged a pipe or coil H 
by which the contents can be heated or cooled. ast- 
ly, at the bottom of the vessel is fixed a pipe F pro- 
vided with a regulating valve G, which dips into the 
tank C below, or which may be connected when cesir- 
ed with generators of suitable gaseous compounds or 
volatile liquids. It will easily be understood that if 
any substance is placed in the vessel which it is desir- 
ed to impreguate with a liquid for example, it is suf- 
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upper part of the vessel in communication with the 
air pump so as to produce a vacuum, and when this 
has attained the desired degree to open either the 
cock Gin the lower pipe which descends into the cis- 
tern, or the cock 8", which communicates between the 
said cistern and the pipe leading to the perforated coil 
in the cover (all the cocks being ordinarily kept closed), 
and the liquid in the lower cistern will re-enter the 
vessel either at its lower or its upper part. If, on the 
other hand, it is desired to force a liquid or a gas from 
the vessel, the cock S' in the pipe communicating be- 
tween the perforated coil in the cover and the blowing 
engine is opencd and compression is effected in the 
vessel. By opening the cock G in the lower pipe, the 
liquid is discharged from the vessel into the cistern 
below. The improved system allows the movements 
to be obtained in succession and continuously, as may 
be desired, and it consists of adevelopment and practi- 
cal application to industrial purposes of the displace- 
ment apparatus used in ebeuseal laboratories, in 
which a liquid or a gas is raised by means of a vacuum 
and is then driven back by compression. A hot or 
cold liquid may therefore be made to c'rculate under 
the action of the pump, which serves to introduce the 
said liquid to, or withdraw it from, the materials which 
are being submitted to treatment. The addition of 
intermediate reservoirs between the vessel and the 
pump allows the effeets produced by pressure or vacuum 
to be varied, From the description given above, it 
will be easily understood that the improved system 
and apparatus are capable of almost intinite applica- 
tion to the bleaching, dyeing, and other treatment 
described, of woven fabrics or other substances. —The 
Dyer and Calico Printer. 


H. M. TORPEDO BOAT DESTROYER ARDENT. 


THE illustration, for which, and the particulars fol- 
lowing, we are indebted to Engineering, shows the 
torpedo boat destroyer Ardent, built by Messrs. J. L 
Thornyeroft & Company, of Chiswick. This is one of 
the five vessels of the same class which have at- 
tained such uniform success on their official trials. All 
these boats are similar in general arrangement, differ- 
ing only in detail. The three later vessels—Ardent, 
Boxer and Bruizer—are somewhat longer than the two 
earlier vessels, Daring and Decoy. The Ardent is 201 
feet 6 inches long, 19 feet wide and 13 feet deep. 


was attained. This 
Two boilers out 
The 


per minute, the required speed 
was equal to 786 revolutions per mile. 
of the three were used with natural draught. 


contractors bad to deliver the boat to Portsmouth, | so that the pick and oval plate lie alongside the », 
but a navigating party, onder Lieutenant Youell, R N., | he can introduce it into the bole. 
bad come round, Messrs. Thornycroft sending their! rush of the water by standing to one side. 
own engine room staff, with Mr. George Brown as| the pick has passed through the plating tle heavier 
The Admiralty was represented by Mr. W. J.|end descends, and the pick places itself across the 
Harding, of the engineering department, who has had | hole, while the pressure of the outside water forces jt 
a wide experience in connection with these vessels. | against the side of the vessel and throws the pick arm 
Mr. John E. Thornyeroft represented the contractors. | across the opening, so, resting on the plating around 
| the hole, it affords a point of support, while the felt 
| covered plate reduces the leak very much and makes 
}easier the next operation, which consists in slipping 
| the bag of cellulose, washer and nut over the 


chief. 


As this was an economy trial, naturally the best was 
done to get the greatest distance with the least con- 
sumption of fuel, and it had been found by experience 
that a speed of 13 knots was most likely to give this 
result. This point will again be referred to later. The 
fires were kept light and a good deal of attention was 
given to their condition. The steam regulating valves 
were set to maintain a pressure of 180 pounds in the 
boilers, and the engines were linked up as high as pos- 
|sible. Observations and diagrams were taken every 
j half hour. 

Lower Hope Point was left at 7:18 A. M., the wind 
being ov the quarter. Lieutenant Youell determined 
to go the big ship course throughout. The wind was 
| high, and a heavy sea was to be expected after roand- 

ing the Foreland. There was no disappointment in 
this respect; indeed, it was rather a trying time for 
all concerned, some even of the seasoned hands show- 
ing symptoms of the roughness of the sea in a manner 
thatis more usual with landsmen than with sailors. 
It was noticeable that those who had been seasoned in 
big ships only were wost sensitive in this respect, from 
| which it would appear there are at least two descrip- 
|tions of steamer sea sickness. We were previously 
aware there was a distinction between the steaming 
|and sailing ship varieties. It may be added that these 
| boats are verv popular in the service. The trial was 
| finished at 6:10 P. M., when the specified 12 hours 
| was concluded, the vessel being then about 52 wiles 
|from St. Helens. The speed was kept constant 
| throughout at 170 revolutions, but the throttle valve 
was only altered four times in the 12 hours, a fact 
which speaks well for the steady steaming of the 
boilers. The automatic feed control distributed the 
feed equally between the two beilers, no hand adjust- 
ment being required throughout the run. 

The coal was carefully weighed on this trial, an 
account being kept of that used. During tbe 12 hours 


any man can seize a leak stopper correspondiy 
in size to the width of the hole 

olding it with the lighter end of the pick toward him 
He ean avoid the 
As soon as 


screwing down the nut till the bag of cellulose is com- 
pressed against the hole. The cellulose bag fills up 
jall parts of the hole, no watter how irregular. as the 
|great value of the cellulose consists in its absorbing 
water and increasing its volume. This elastic mage 
makes a tightly applied mat over the hole, which ean. 
not be aouidentally disturbed or displaced. Should 
the hole not be more than 10 inches wide and several 
feet long, a number of leak stoppers can be used side 
by side so as to gradually fill the hole. 

Three sizes of arresters are used: No. 1 for holes 
from 144 to 3 inches. No. 2 for holes from 3 to 6 inches, 
and No. 3 for holes from 6 te 10 inches. 

In order to practically demonstrate the value of the 
leak arrester,the Franco- American Cellulose Coupany, 
of 831 Arch Street, Philadelphia, erected at their wo 
a set of tanks pierced with boles of different sizes and 
shapes. The first experiment took place last year 
before a board appointed by the Navy Department 
and a number of naval officers and naval con- 
structors, among whom were Lewis Nixon, chief 
constructor of the William Cramp & Sons Ship 
and Engine Building Company, and Captain Con- 
stance, naval attache of the British legation ig 
| Washington. The leak arresters were to be placed 
|in three holes cut in the sides of an iron tank. The 
| smallest hole was circular with burred edges and wag 
| 246 inches in diameter; the next was hexagonal, about 

10 inches wide, its area being about 72 square inches; 
the third was very irregular in shape and about 21 
inches long, the average width being about 5 inches 
and the area 85 square inches. It being understood 
that the stoppers are intended to be used from the 
inside of the ship, the tanks were supposed to repre- 


The Ardent, Boxer and Bruizer had an increase in 
heating sarface by aslight rearrangement of the tubes. 
There are three Thornyecroft water tube boilers in each 
vessel, and the engines have one high pressure cylin- 
der of 19 inches, an intermediate cylinder of 27 inches, 
and two low pressure cylinders of 27 inches, the stroke 
being 16 inches. 


MEANS OF THREE HOURS’ RUNS. 


j 
| Revolutions, 


Steam 

Pree. Total. | Speed, 

sure, | LH. P. 

Port. Star. 
Lb. | Knots, 
198 378 4,409 | 27-706 
1) os 4,049 | 27-763 
Boxer 406 45 4.0648 | 2175 
MEANS OF SIX MEASURED MILE RUNS. 
Revolutions, | 
Steam Air 

Pres- | Total Pres- | Speed. 

sure, LH. P.| sure. | 

Port. Star 4 | } 

Lb. | In Knots. 
1915 464 3 W213 
1910 366 4009 3 27-4! 
199°0 400 4343 «| 
we 410 415 26 


We take this opportunity of giving a somewhat full 
account of a eonsumption trial which was made 
with the Ardent on her run round from the Thames to 
Portsmouth, 

The boat had been taken to Greenhithe, from 
whence she started at six o’clock on the morning of 
‘Tuesday, March 26. She ran to the Lower Hope, and 
made six runs on the mile to find the revolutions per 
knot at her then load draught with aspeed of 13 knots, 
The maximum draught was 7 feet 4 inehes with 30 tons 
of coal on board and a full sea-going equipment. It 
was found that with the engines giving 170 revolutions 


= 


H. M. TORPEDO BOAT DESTROYER ARDENT, 


4 tons 2 hundred weight and 8 pounds of coal were 


burnt. 
The indicator cards, about 240 in number, were 
worked out afterward, giving an average of 490-1 


indicated horse power. This comes out 1°53 pounds 
per indicated horse power per hour. The fans were 
not running, but the steam steering engine and 
evaporator were in use all the time, about three- 
fourths of a ton of water being distilled. 

There was more water in the boilers at the finish than 
at the start. A similar trial had been previously made 
with the Daring, the first of Messrs. Thornycroft’s 
destroyers, but the speed then run was 10 knots. As 
both trials were for 12 hours, the Ardent naturally 
covered a greater distance. Thus the Daring made 
120 nautical miles on her run, while the Ardent 
covered 156 miles. The coal burnt per mile, how- 
ever, was approximately the same on both boats. 
Although the coal required per mile is the same at 10 
and 13 knots, there is an economy at the higher speed, 
as the time factor comes in with regard to auxiliary 
machinery. There is no doubt, however, that the ex- 
perience gained with the Daring gave some advantage 
to the Ardent trial in regard to the management of 
fires, ete. The economy of these water tube boilers 
will come somewhat as a surprise to many persons 
who look on them simply as spurting boilers of an 
extravagant nature. 


LEAK ARRESTERS FOR SHIPS. 


EXPERIMENTS made by Mr. Colomes. a French in- 
ventor, wit cellulose applied to holes in the hull, in- 
duced the French government to adopt his device to 
be used on board its war vessels. 

The apparatus for applying the cellulose to the hole 
is extremely simple. It is composed of a steel rod 
threaded on a part of its length, at the end of which 
is pivoted an iron piece, which, when at right angles 
{to the rod, has the appearance of a pickay, one of 
the arms of this cross piece being heavier than the 
other. This cross piece has fixed to it an oval piece 
of flat iron covered on both sides with thick felt. A 
sinall conical bag, filled with cellulose and having a 
hole through its center, can be slid on to the rod. 
Back of this bag is applied a large washer, which is 
held in place against the bag by a nut which 
is pushed down the rod to the threaded part, where 
it engages the screw, When a leak has been located 


sent the sea and the holes or rents were located at a 
depth of 10 or 12 feet below the water line, with a 
corresponding water pressure. The tanks were kept 
full by means of a pam sO as to preserve the same 
head of water during all the tests. 

The time employed to effectually close the holes 
under a head of water of 12 feet was as follows : 


1. 2} inch hole ... .. ..............30 seconds. 
Ri ... 1 minute. 

Another test made immediately after the above, 
using a water pressure of 9 feet, gave the following 
results : 

10 inch hole.... wer -. 37 seconds. 
21 inch hole..... ........1 minute 40 seconds. 

During the latest tests made three leak stoppers were 
placed side by side, instead of two, in order to show 
that any number of leak stoppers can be employed to 
gradually decrease the leakage until the hole is undef 
control. Itis said that after the test Constructor 
Nixon expressed his opinion as follows: ** The experi- 
ment was a signal success. and the holes were stop 
in remarkably short periods. By the use of the Colomes 
leak stoppers and cellulose any leak in any vessel cat 
be stopped before an appreciable quantity of water 
ean rusk in.” 

For holes of much larger area Mr. Colomes proposes 
to use a cellulose mat to be applied from the outside of 
the vessel. This mat resembles an ordinary mattress, 
filled with obturating cellulose, and is made in seve 
sizes. The side ofthe mat away from the side next to 
the ship is covered with waterproof cloth, in order t0 
peneown ¢ too much water from filtering through the 
cellulose. On the sides and at the corners rings af 
fixed intended to receive guiding ropes. Such rope 
should always be kept in readiness on the upper deck, 
bent and with the slack so arranged that they will f 
voder the vessel so as to hang from gunwale to gum 
wale. These ropes are to receive the mats as soon as 
a leak is discovered and located. The soft, pliant D® 
ture of the cellulose lining of the mat enables the pre& 
sure of the water to force it into all parts of the opel 
ing, so that every crack is filled and the inflow auto 
matically stopped. 

The Franco-American Cellulose Company is now ¢ 
perimenting with a view to finding a non-combust! 
substitute for the woodwork of the cruisers and bab 
tle ships of the navy,—Proe, U. 8. Naval Institute 
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GAST IRON CHILLED CAR WHEELS.* 
By W. LoBDELL. 


cast iron chilled car wheels are distinctively an 
American product, although manufactured toa limited 
extent i: Austria and Sweden. The output, from pos- 
sibly ten or twelve wheels per day in 1830. confined to, 
at most, [wo or three establishments, has grown to one 
of millions ; the products of more than 100 establish- 
ments, controlling millions of capital and employing 
thousands of skilled workmen. 

Comparatively few persons—even if actively engaged 
jn railroad manaygement—have acquainted themselves 
with their ode of manufacture and consequent cha- 
racteristics, and, therefore, are often led into unwise 
eonelusions as regards the limits of their efficiency. To 
such it may be interesting to note that when certain 
kinds of gray cast iron are melted and poured against 
ametallic mould, that portion of the iron next to the 
would becomes hard, white, crystalline, and brittle, 
while the interior portion remains gray and more or 
less tough and fibrous This conversion of the iron 
that comes in contact with the metallic mould into the 
hard, white variety is called “chilling,” and it is upon 
this principle that the manufacture of chilled car 
wheels depends. This property of chilling, which cer- 
tain irons possess, must have been known to iron- 
founders at an early day, for we have evidence of the 
fact that parts of plows, faces of forge hammers, 

nches for punching boles in wagon tires, rolls for 
rolling metal, and various other implements, were 
ebilled |\ong before the manufacture of car wheels. 

As the early mode of smelting iron ores was with 
charcoal, it follows undoubtedly that chilled castings 
and chilled car wheels were originally made exclusively 
from charcoal irons, and although later developments 
have demonstrated that, under certain conditions, 
eoke or anthracite irons possess this property of chill- 
ing to a certain extent, they have not come into 
sufficient prominence for us to consider them as im- 
portant factors in this braneh of manufacture, so that 
to produce the best results we may consider the use of 
eharcoal iron as indispensable. All irons do not 
possess the property of chilling, and many that do 

sess it are not well adapted for use, because of 
characteristics which would render the wheels made 
from them uareliable. 

Noting, then, this peculiar ayy of chilling, it is 
obvious that the plates and hub of the wheel must be 
cast in a sand mould, the result being that they are 
soft enough to be bored or machined, while the tread is 
so hard that the finest tempered file will not affect it. 
What, then, is this peculiar property of chilling? The 
supposition is that the chemical difference between the 
chilled portion of a wheel and the plates or hub is 
simply in the proportion of combined and free or 
graphitic carbon, that of the chilled part being high in 
combined carbon, the free or graphitic having been 
changed to combined by the rapid cooling of the tread 
by reason of being cast against a metallic mould, 
technically ealled a chill. 

This rapid cooling of the tread of the wheel—the 

metallie mould in which it is cast being a good eon- 
duetor of heat, while the sand mould agaiust which the 
hub and plates are cast is a poor conductor—causes an 
undue strain upon the wheel, which must be relieved 
in some manner, or the wheel would be unfit for 
service. With the adoption of the form of pattern such 
as is used to-day came the necessity for some mode of 
slow cooling and annealing. Probably the first method 
practiced was to take the wheels from the moulds in 
which they were cast as soon as the iron was set, and 
cover them up in hot sand or ashes and allow them to 
remain several days until nearly cold. Another was to 
lay them on the floor and build a fire around the tread 
80 as to bring the temperature of the tread up to that 
ofthe hub and plates, and then allow them to cool 
slowly. To a certain extent both of these methods 
accomplished the desired results, and were probabl 
sufficient for the requirements of the times in whieh 
they were practiced. The latest and probably the best 
plan is to place the wheels, as soon as they can be re- 
moved from the moulds, in tight pits lined with fire 
brick or some other substance that will stand the heat, 
ten or more in each pit. The wheels are allowed to re- 
main in the pits several days, and are not removed 
until - tendency to fracture from strain has been re- 
moved, 
_ From this hasty résumé of the mode of manufacture, 
itis obvious that to insure a thoroughly safe and re 
liable wheel. great care must be taken in the selection 
and manipulation of the material used, as well as in the 
treatment of the wheel after it is cast; indeed, so well 
is this known, that the manufacture of chilled car 
Wheels is considered as entirely separate from ordinary 
foundry practice, and it is carried on in establishments 
especially adapted to the work. 

The efficiency of cast iron chilled wheels depends 
upon their strength and wearing qualities. If the 
specifications and physical tests formulated by expert 
mechanical engineers and adopted by the most pro- 
minent railroads of the country—and which are now 
much more severe and exacting than those first formu- 

ted—can be taken as the maximum required to meet 
the conditions of the increase in speed and weight of 
equipment of the present time, then the limit of 
Strength of cast iron wheels has not been reached, as 
they are successfully met by all reputable manufac- 
turers, and as long as charcoal irons can be produced 
approximating 35,000 to 40,000 Ib. tensile strength per 
Square inch, it is not likely that the limit of strength 
will be exhausted until the speed and weight of equip- 
ment are increased beyond anything now contemplated. 

uming, then, that cast iron chilled wheels meet all 
the requirements of the physical test and specifications 
a8 to strength and depth and character of chill, we 

Ve yet to consider their wearing qualities. 

e have seen that the chilling process has trans- 
formed the iron in the tread of the wheel from a soft, 
dark colored metal with a sewi-fibrous fracture into a 
metal white in color, hard in character, and witb a 
crystalline fracture, If a proper mixture is used, this 
chilled iron is harder than any steel that can be safely 

in a fire, and, consequently, under favorable 
conditions of service, should give excellent mileage re- 
Sults—instanees being numerous where a mileage of 


* Abstract of a paper read at the last annual meeting of nited States 
Hou of Magufactarers of Chilled Car Wheels, 


from 30 and 33 inch chilled wheels. These results 
eannot, however, be produced with the use of inferior 
irons, and they are not one of the canditions resulting 
from this era of extremely low prices. 

The separation of the iron in the tread of a wheel 
into crystals by this peculiar process called chilling 
should indicate that, although it provided a wearing 
surface of extreme hardness, vet under certain con- 
ditions of service its peculiar crystalline structure 
would render it liable to defects not applicable to a 
metal of the structure of wrought iron or steel. 

Such defects as are incident to improper manufacture, 
and for which the manufacturers are undoubtedly 
liable, we will not here refer to. We wish, however, to 
call attention to such defects as are incident to the 
service, and to impress upon railroad officials the 
importance of guarding against them as much as 
possible. 

Probably more serious defects occur in cast iron 
wheels from the excessive use of the brake than from 
all the other causes combined. Excessive heat will 
destroy the life of the “chill.” If by any process it is 
continued to a ‘“‘red heat” point, it eventually trans- 
forms the crystalline strueture back into the semi- 
fibrous. The application of the brakes, when severe 
enough to slide the wheel any considerable length of 
time, results in the heating of the tread of that par- 
ticular point to such a temperature that a separation 
of the crystals composing the chill occurs, as can be 
noticed by fine fire cracks on the surface; further 
service results in a disintegration and shattering out of 
these crystals. As a result, shelled-out spots oceur, 
such spots being readily distinguished by their ragged, 
cuppy appearance, and the absence of a high poiat in 
the center (like the defect termed a blotch, for which 
the manufacturer is generally held liable). If the tread 
of the wheel is broken through these shelled-out spots, 
the chill will be found to be discolored by the heat toa 
deep violet color, which discoloration can be produced 
in no other way. 

That this peculiarity was not thoroughly understood 
by many railway officials is evident, as until lately in 
many ipstances they claimed that this was a defect for 
which manufacturers were liable. 

The sliding of chilled wheels results not only in the 
disintegration and shattering out of the chill, but, by 
expanding the tread, in cracked plates and brackets, 
and other defects which necessitate the removal of the 
wheel. If the application of the brake could be more 
carefully regulated, the life and safety of the wheel 
would be increased a hundred per cent. 


{From Evecrricrry.] 
OPPORTUNITIES IN ELECTRICAL 
ENGINEERING. 


By A. A. ATKINSON. 


PapeERrs have frequentiy been published in the elec- 
trical journals deprecating the over-popularity of the 
electrical business in its various phases, claiming that 
the profession is already overcrowded, and upon this 
ground offering discouragement, sometimes n very 
strong terms, to the aspiring engineer. 

It is only fair that an attempt be made to present 
the other side of the question. To this end this paper 
is written. For I cannot help seeing much encourage- 
ment in the vutlook. Everything considered, I find 
electrical engineering in the broad acceptation of the 
words, if not on a flattering, at least on a very favor- 
able basis as compared with other professions in re- 
gard to attractiveness, educational value and money 
return. In this it will be apparent that I am not 
at all Malthusiastic. I believe there is room and to 


| 200,000, in some cases 300,000, miles has been obtained 


spare. 

Why should young men be discouraged from prepar- 
ing themselves in a business and an electrical way to 
take charge of lighting stations and power plants, or 
any other practical applications, ** because the growth 
of this business is not likely to be either sudden or 
rapid, or the opportunities offered particularly bril 
liant’? Should we say to the young man that bas the 
aptitude and inclination for something else, * Stay on 
the farm, or in the shop, or in the store at $25 or $30 a 
month, beeause if you go into the electrical business, 
for instance, you cannot get more than $40 to $60 a 

month” ? 

| Is it any wore of an argument for the opposition to 
state that ‘*the electrical railways at present do not 
seem to appreciate the need of trained men, and most 
of them are satisfied with their horse railway superin- 
tendents who have picked up enough of electrical in- 
formation to make the cars run whether a dividend is 
paid or money sunk”? The statement refutes itself, 
for it certifies to the very conditions that do de- 
mand the right kind of men. Let the men pre- 
pare themselves and prove their necessity to own- 
ers of electrical stock. The only reason that such 
a condition exists is on account of the paucity of 
the men who are able by training to bring the busi- 
ness out of its present status. These and similar posi- 
tions are not open tothe merely technical and high- 
priced theorists. They belong to those who have been 
advised in the course of their instruetion of the exact 
conditions and practically prepared for what is, not 
taught to expect big salaries and find or make posi- 
tions to suit them. One of the things I also believe 
that often cast discredit upon the value of a college 
| preparation is the lamentable failures of some technical 
graduates in attempting to manage practical electrical 
matters. And these conditions are not at all fanciful. 
Just such bad management is very easy to find in 
lighting and in power transmissions in all too many 
laces. Just these conditions are the argument for 

Detter men trained for the right thing. 
| I grant that there are too many who enter the pro- 
| fession with the purpose of *“‘ making their mark,” = 
| the kind that are most apt to meet with failure. ut 
as much can be said of any profession under the sun. 
I believe, also, that as the term “ electrician ” ought to 
be understood—not the electric bell and annunciator 
fiend—but few are needed. I grant again, that many 
| applications are being refused by manufacturing firms 
}—they themselves even failing and going out of busi- 
ness. Granted, that many classical graduates enter 
lengineering schools to swell the ranks of that profes- 
jsion. All this admitted, I stiil contend that there are 
pushing wen whe un- 


abundant opportunities fur the 


derstand their business. Leaving out of consideration 
for the present the character of the positions offered in 
the various lines of professional and practical work, 
and looking only at the numbers studying for engineer- 
ing in one or two.instances, I know personally that in 
one or two institutions, whose catalogues were quoted 
by Mr. Floy to show the great number of students of 
engineering, at least six to eight times as many are at 
the same time registered in the law departments alone, 
to say nothing of the medical and other professional 
departments, aside from the single professional schools 
in cities everywhere. Even if we should admit that 
only one-eighth as many men are required in the varied 
lines of electrical work as in the legal pursuits, still we 
are on favorable ground, with not the least reason to 
deprecate the number. 

The value of the electrical engineer, and hence his 
success in the business undertaken, will depend on 
three things, namely; natural ability and aptitude of 
the individual, the character of his course of training, 
and the general view of the situation with which be 
leaves college. And this will lead us to consider the 
relative advantages of a purely technical and a practi- 
eal education. Of course the third condition of success 
may result from either of these. But before undertak- 
ing either course the individual must satisfy himself 
by a study of his proclivities, so to speak, whether he 
has any ability .ad inelination in the direction of elec- 
trical engineering. He need not enter the profession 
for money or fame if he does not like to work out the 
course, practice and theory, almost as well as to eat. 
Certainly, if he study only for the mental discipline 
and for a personal knowledge of the subject, this would 
not be true to the same extent. Or if his desires run 
toward business, law, medicine, sport or idleness, he 
will not succeed as an electrical engineer. But suppos- 
ing that we have to deal with those only who should 
properly be engineers, so far as opportunities in life 
suggest, what kind of course shall be selected ? 

There has been a great deal said by wav of discussion 
as to whether it will be most in accord with the fitness 
of things to educate the student along broad and gen- 
eral lines as a basis, and allow him afterward to spe- 
eialize in any direction he may wish, or te train him 
directly in the applications with which he must have 
to do, only giving bim enough of the technicalities to 
serve as a basis for future work in case he should have 
the opportunity or inclination to pursue such a course. 
These may properl classed as technical and as 
practical courses. In other words, I shall call techni- 
cal that course of study in which are ineluded a rigid 
course in higher mathematics, advanced mathematical 
physics, the higher mathematical theory of electricity 
and much mechanical engineering. These fill up most 
of the first three years of the course. The fourth is 
devoted to laboratory work in measurements, dynamo 
tests, engine tests, lectures on the telegraph, turbines, 
heat engines, and finally a thesis. The entrance to 
such a course generally requires of the student quali- 
fications such as would admit him to the freshman 
classes in any literary or scientific course. On the 
other hand, I shall call practical that course of training 
in whieb the mathematics, physics, chemistry and 
mechanical training all look toward the engineer in 
practice, and which includes such parts as will be di- 
rectly available for him in his everyday work, leaving 
the refinements for bis own individual filling in after- 
ward, instead of teaching him the refinements and 
sending him out to fit some of it, if he can, to what- 
ever application he may. 

By way of further suggestion of the distinction from 
the purely technical, let me say that the practical 
course will include lectures and practice in wiring for 
the various kinds of distribution for lighting and 
power ; calculations for alternating and direct current 
wiring under various conditions; the theory and ap- 
plication of electricity for railways, stationary power, 
lighting purposes, including the modern types of ma- 
chines, direct. alternating and polyphase; designing 
and calculations for the winding of dynamos and mo- 
tors; theory of steam, with practical instruction in 
the care and operation of boilers and engines, dynamos 
and motors. His knowledge of lighting and power 
distribution will be eularged by model plans and speci- 
fications drawn up by him to meet certain require- 
ments in railway and central and isolated station 
work. More and more detail! will be required in this 
as the student progresses until he is able to draw and 
specify for actual work. We could go on further in 
contrasting the two lines of study, but it will be appar- 
ent to almost any one stopping to give the matter any 
consideration what their distinctive features must be. 
The one a very general-basis upon which any appli- 
eation may be built by a sort of second experimental 
training, while the other is intensely practical in all its 
aims and work. The one may develop the theorist, 
the electrical investigator, the electrician; but even 
here real practice in the bone labor of the profession 
would be of much benefit. The other will produce the 
artisan, the superintendent, the installing and con- 
sulting engineer. So, that, assuming in both cases 
that the student has been apprised of the difficulties 
and necessities—in short, the real situation confronting 
him—in order that he may not go out with puffed or 
false ideas, each course prepares for a different line of 
work. Of course the one line may develop afterward 
into the other. 

The question now is, with conditions as they are, 
which offers the most to the young man? So far as it 
ean be seen at present, considering the number of posi- 
tions open, the practically educated young man has 
the advantage, though if the technical graduate be 
willing to begin low in order to learu the practical ele- 
ments of the business and to convince his employer of 
his superior ability and skillfulness, he will find plenty 
of opportunities for promotion ; be can then leave the 
lower position to another beginner. But unless he be 
willing to do this, the practical man who is, in a sense, 
previously prepared for work in _ application has 
much the advantage. Besides, he knows the practi- 
calities, the other has them yet to learn. 

I believe the day is past when we should expect new 
and wide applications to develop suddenly to require 
the services of a number of men; the surprises in 
lighting and power transportation are not in the 
future. When these things were new, men not edu- 
eated had to fill the positions; horse drivers became 
motormen, fire stokers station men and steam engi- 
neers “electricians,” Now as these industries widen, 
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and that rapidly, the great problems are a more effi- 
cient service, stricter economy in all directions and a 
gradual weeding out of the undesirable, thus making 
room for those prepared to render the best service. 
Necessarily this process has been slow for several 
reasons, but now that the various departments of the 
electrical business have become permanently estab- 
lished, this will be more rapid. The bad wiring, the 
wretched installation, the miserable economy of opera- 


tion which have prevailed in the majority of cases in! 


light and power plants for small towns, and also in 
very many not so small, will gradually disappear, be- 
cause the services of trained men are beginning to be 
appreciated and sought. For the same reasons new 


installations will be manned by those who are pre-| 


pared for the work. 

[ean probably best indicate the situation to the 
electrical student by outlining the kinds of positions 
that may be open to him. So, not by any means in- 
eluding all, but serving as a broad basis of division, let 
us lay down the following : 

(1) Original investigation and invention. (2) Con- 
sulting and instructing engineer. (3) Superintendents 
of light and power plants, including isolated and central 
station work. (4) Stationary power, railways, mining, 
ete. (5) Artisans in lightand power. (6) Artisans in fac- 
tories. Those belonging in the first class I shall call 
electricians. Those in the second, third and fourth 
classes may properly be denominated electrical engi- 
neers. To be sure, this is not meant to consider those 
cases where some member or stockholder of the com 
pany is made “superintendent,” whether there is an 
engineer besides him or not. If he has not the eleetri- 
eal knowledge, and does not actually superintend the 
electrical part of the work, his title is a misnomer. 

Properly, in small towns where this is done, he 
should be superintendent or business manager of the 
“eompany” and not of the plant or works. It will be 
quite evident, also, that the station man in a small 
plant, who also looks after the wiring and general re- 
pairs, is not entitled to the distinction of electrical engi- 
peer. He is merely an artisan, and the plant and town 
are without an engineer. I assume in this connection 
that only he who has practically passed through the 


preceding steps and has arrived at the point of being) 


the real superintendent of all the construction and re- 
pair of electrical appliances, whose theory and prac- 


tice and experience entitle him to this distinction, | 


shall be called electrical engineer in the sense in which 
I am using the title. 

Under 5 and 6 I mean to include all, highest to low- 
est, engaged in actual work in manufacturing estab- 
lishments, and in the actual operation of electrical ap- 
pliances in lighting and power. 

As to numbers, we observe that those belonging to | 
class 1 are comparatively few. Their preparation will 
be of the highest kind, technical and theoretical. The | 
work of research must be undertaken only by those 
who have an intense love of the truth forits own sake, 
and are willing to devote many weary days to its) 
search with the expectation of no other reward than 
the great satisfaction of having added something to! 
the world’s knowledge. Science may indeed pause to} 
do them tardy honor. Men of this stamp we all can 
nawe, and none are more deserving of the world’s 
gratitude for their noble sacrifices in behalf of truth. 
Such men have established the laws of chemistry, 
physies and electricity—indeed have built the founda- 
tions of knowledge in all lines. | 

They have established the bases for the modern ap- 
plications of science, and they have invented practical 
devices for applying their discovered principles, They 
have given us the photophone. the phonograph, tele- 
photography, the telautograph, the possibilities of 
electrical welding, heating, cooking, transportation 
and hundreds of others. And yet their work is not 
done. There are the problems of light without wires, 
the real nature of electricity, light and power without 
the present wasteful methods—perbaps by maintain- | 
ing very high frequency vibratious—eleetrical enérgy | 
directly from the sun, methods of improving the mag- 
netic cireuit of dynamos, earth telephony, ete. 

Very little need be said about class 3, for the num- 
ber of places is necessarily limited, being open gener- 
ally only to those who have received a special training 
in the factory itself. New establishments select men 
of experience from factories elsewhere. But those 
who are fortunate enough to secure places as artisans 
are the material—some of them—out of which those 
wore enviable men are made. 

‘There are much greater opportunities in class 2 and 
these will be on the increase. As the tendencies are 
more and wore to stricter economy, least first expense 
and more efficient service in general, the electrical en- 
gineer will be more and more in demand, The time is 
rapidly approaching when every central station, light- 
ing and power, and every form of electrical business, | 
will have their consulting and installing engineers, 
The preparation for this work must be founded in 
practice. Without going into detail, it is apparent 
that the technicalities of engineering alone will be of 
little avail. The reason for many failures in the suc- 
cessful installation and operation of electrical plants 
has been that the “ theories ” of those in charge were | 
not backed up by a thorough practical knowledge and | 
experience. 

Classes 4 and 5 bave the advantage of by far the 
greatest number of individual opportunities ; and as 
the financial condition of the present improves, this 
will be true in a still larger measure, since capital 
being less conservative will hasten to invest in the 
business which when rightly managed promises the 
largest per cent. on the outlay. The gradual adoption 
of electricity by steam roads and by new competing 
roads joining important centcrs, the rapid extension for 
lighting into the towns every where, theenlarging of ex- 
isting plants to meet the exacting demands for greater 
and better service, the extension of electric power into 
mines and other forms of industry—all will have the 
effect of opening up new and wider opportunities. But 
in the same proportion there will be the greater de- 
mand for more thoroughly prepared wen, This needs 
no particular illustration ; but to take a single in- 
stance, lighting, as representative of the situation in 
general, it has been stated on good authority that if 
electricity should supplant gas for lighting purposes, 
the cities of New York and Philadelphia alone would 
at Once require all the dynamos and lamps now in use 
in all the United States. 


I believe this is what we are ! 


gradually but surely coming to. With the inevitably 
cheaper production and more satisfactory results gas 
must die hard after a severe struggle, the Welsbach 
with its other devices. It can readily be seen what the 
advantages of electricity are, and the people will de- 
mand and get it. It needs no argument that the pre- 
paration for these two classes must be a thoroughly 
»ractical one—practical in the sense in which I have 
een taking it. 

Under the head of 6 comes a number of positions, 
though much smaller than under 4 or 5. On the 
whole, these places are not so desirable, since the 
chances for advanecément will be limited to very few 
in this line of work. 

From the foregoing outline it will be apparent that 
the men educated along what I have called practical 
lines have far the better chanee for promotion under 
the present conditions, and the places they are at once 
able to fill are much more numerous. The technical 
graduate is prepared for 1. True he may work in 2 
and the rest if he first goes to work to prepare for 
them by practical study and experience, either in 
school or under private instruction, with an appren- 
ticeship. This done, his higher instruction will be of 
much advantage to him. But I cannot help depre- 
cating the tendency of our so-called technical schools 
in their instruction to sail off into the generalities, re- 
finements and abstractions to the neglect of those 
things which are more essential for the immediate use 
of the great majority of their graduates, 

I wish to repeat that there are and will be opportuni- 
ties abundant for those rightly educated. In numbers 
they compare at least very favorably with those in 
other professions. Students wust of course be taught 
the difficulties of low salaries at first—not speaking of 
the many favorable exceptions to this—hard work and 
perseverance, But is this any less true in most other 
kinds of business as a rule? One great reason for the 
apparent overerowding of the electrical profession is 
that so many are educated for positions that do not 
exist, instead of preparing to meet the conditions as 
they are. 

Athens, O., April 17, 1895. 


A DECORATED KITE. 
ONE of our readers of Reims sends us a photograph 
representing a kite of quite a respectable size, as may 


A DECORATED KITE. 


be judged of by observing the child that holds it ina 
vertical position. This kite, which passed through 
the hands of an artist, was rc by means of a 
skillfal brush into an aerial female of fantastic aspect. 
Our correspondent writes: ** 1 send you by mail a pho- 
tograph of a kite 2°25 meters (7'y feet) in height, paint- 
ed by one of my friends, who, like myself, wishes to 
preserve an anonymity. Perhaps you may think it 
apropos to submit a reproduction of it to your readers.” 
This we hereby do. We find that the composition of 
the decorated kite is very original, and we congrat- 
ulate the author of it. 

_ The kite is a very amusing device, and one that is 
interesting to construct and very curious to experi- 
ment with and study. Those who delight to fly it 


will find here a decorative idea which may be applied 
for obtaining various effects.—La Nature. 


KITE AND FLAG FLYING. 


THE wan who flung the stars and stripes to the 
winds of heaven at an altitude of 2,500 feet at the re- 
cent dedication of the Washington Arch, in this city, 
was Gilbert F. Woglom, a jeweler. He is, he says, a 
re, of aero-dynamics. He is a scientific kite 

ier. 

The line that held the flag on the occasion was sus- 
pended from six kites, The people who cheered and 
got themselves into a true Fourth of July spirit saw 
only four kites. That was because one of the kites 
was blue, and was literally out of sight in the sky. A 
second kite struck a stratum of wind that carried it 
away from the others, so that it did not attract atten- | 
tion, 

Mr. Woglom, Prof. William E. Eddy, of Bergen | 
Point, and Capt. Isaac Cole, who is an old sea dog, 
went up into the tower of the Judson at 2 P. M 


miles an hour, The three experts on kites firsteas 
= one named Grace, which is covered with req Chi 
silk and is forty-two inches long and broad, Atte 
numerous experiments Mr. Woglom has coneluded 
that China silk is the best covering for a kite The 
next best is tough rope manila paper. ' 

To Grace was fastened the main kite line, The 
only difficulty was in raising Grace. At last she w 
caught in asteady current of air, and aloft on 
soared. Atacertain distance from Grace another ki 
the Lady Harriet, was attached to the wain line by 


|)! 


GILBERT F. WOGLOM, 


| whip line. The Lady Harriet is covered with white 
China silk and forty-six inches long. Then the kite 
Dainty, the sky blue one, which is fifty inches long, 
wassentup in exactly the same manner, then the Bul- 
let, fifty inches long and covered with buff-colored rope 
manila paper; then the Rockwell, fifty-six inches 
Jong, and then the kite Dick, fifty-two inches long. 
When the six were straining at the main line, Mr, 
Woglom tested their pull with seales such as icemen 
| use, and found they had a pull of sixteen pounds. 
The flag was of bunting, 8 feet long, and with its 
staff weighed 15g pounds. The top of the staff was 


| securely fastened directly to the main kite line; the 


bottom of the staff swung loose, save that a piece 
of stout twine long enough to keep the staff ata 


Six kites carried the flag 2,500 feet above the crowd it 
ashington Square. 


constant perpendicular was extended between it and 
the main line. Up went the flag, unfarled itself, 
stood out stiff as a board—radiant and beautiful, sul 
kissed, glorious.—N. Y. World. 


Mr. Woglom owns about sixty kites. Each one has its| 
name, and judging by their names, some are male kites, 
and some female. He took six kites into the tower with ; 
him, all stretched on light but strong frames of omer 
wood and braced with fine copper wire. The length 
and breadth of each kite was exactly equal. 

The wind at first was blowing at about thirteen 


LEGISLATIVE PREVENTION OF 
BLINDNESS. 


SCARCELY a day passes that the public prints do 
not contain at least one item that shows how the aly 
fusion of knowledge is working among the non-™ 
portion of the community in causing energetic prevent: 
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measures in many directions. A few days ago the 
roor of New Jersey signed a bill “To Prevent Blind- 
ness,” and at first sight it looks like an act of presump 
tion on his part; but when we look a little further, 
and see What wise legislation fearlessly and faithfully 
forced can do, the subject takes a new interest, and 
we find that its bearings, both economic and philan- 
thropic, are bighly important. Twenty-five years 
it was found that about one-third of all the per- 
sons in the blind asylums of Europe had become such 
by ophthalmia neonatoram, or the “blindness of the 
yewly born,” as the majority of these cases are past 
hope of successful curative treatment at the end of 
the first four weeks of ‘life. Bacteriological discovery 
has put a new face on the whole matter, it has de- 
wonstrated the mwicrobian origin of the trouble, and 
along these lines has the certain remedy been pointed 
out. Switzerland was the first country to adopt pre- 
yentive legislation, but legislation needs to be enforced, 


ive 


aad this is a case which affords many loopholes for 


It is safe to say that the loss of sight in one or both 
eyes from this cause is the direct result of ignorance or 
neglect, and when we know that there are to-day in 
the United States at least 10,000 persons rendered blind 
by this cause alone, we begin to perceive the density 
of the'ignorance and the widespread neglect. What does 
an ordinary nurse know of the inroads of bacilli—their 
origin, growth, effect, and of how to counteract their 
mischief? Above all, what does she know of the rapid 
destruction they can set up in the human cornea? 
She contents herself with the formula, ‘* They'll clear 
up after «a while,” and continues to apply her tea leaf 
poultices ; while beneath them the bacilli are multi- 
plying by the thousands and destroying the very tis- 
sues of the * windows of the soul.” At last, when the 

yor mother learns that her child cannot see, she takes 
it to the infirmary or to some kindly oculist. He 
says: ‘You should have consulted me four weeks 
ago; the time to save the eyes is past ;” and with a 
heavy heart the poor wotherturns away, bearing with 
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has its ‘ society” and its organized corps of workers ; 
but we suggest one more-—‘* The society for the diffu- 
sion of the knowledge that, by obeying the law, 500 chil- 
dren in New York City alone can and should be saved 
from blindness each yeer.”--'The Independent. 


MANUFACTURE OF DISTILLED CARBONIC 
ACID WATER. 


DISTILLED water is manufactured principally for 
general family use, the process of distillation purifying 
and making it a good, pure and healthy drinking wa- 
ter. The distilled water used for the table in hotels 
and by private families at dinners, weddings, ete., is, 
after distillation, charged with carbonic gas, which 
a an agreeable beverage said to promote diges- 
tion. 

It can be used with the utmost freedom, without any 
of the ill effects which often arise from the use of highly 
mineralized or medicinal waters, The pure distilled 


WATER. 


OTTLIne 
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OF STILL 4ND CONDENSER . 


THE DISTILLED CARBONIC WATER INDUSTRY, 
NEW YORK. 


escape. A law was passed in 1865. and Professor 
Horner took up the enforcement of the law as a mat- 
ter of personal enthusiastic zeal and championship ; 
and the evaders knew they had a relentiess vigi- 
lant watching them, in him. and he had the satis- 
faction of knowing that no child was admitted into 
the large blind asylum of Zurich whieh had lost its 
sight since 1865 from this eause. It needs a devoted 
enthusiast at the heart of every “cause” to render it 
triamphant. Compare the fact that in the Sloane 
‘aternity, where the children are under the care of 
lghiy edveated physicians, and where among four 
thousand births in the last six years there has been no 
tase of this disease of any account, and the former 
ratio of one-third of the adult blind having lost sight 
y the early neglect of ignorant midwives. nurses 
and attendants. To Crede belongs the credit of de- 
monstrating the efficiency of a competent germicide— 
every outset—extinguishing the flame before it 
&s fairly under way, and now there are next to no 
Persistent cases in ail the great hospitals of the civil- 
Zed countries ; but the moment you get beyond their 


Walls, a very different state of things is found. 


her one “item” ia the account that goes to make up 
the million anda half dollars that are paid to support 
_ blind—if this episode has happened in New York 
State. 

New York took the lead in enacting a law (1890). 
Her example has been followed in Ohio, Maryland, 
Maine, Rhode Island and perhaps others—certainly in 
New Jersey; but the five years that have passed in 
New York since the passage of the law clearly show 
that something more than the enactment of law is 
needed ; for. says Dr. Charles H. May, a high author- 
ity, ‘“‘the ophthalmic dispensaries of New York City 
treat almost as many cases of ophthalmia neovuatorum, 
in proportion to the total number of eye cases, as they 
did before the passage of this law ;” and he proceeds to 
formulate what he thinks might be salutary changes 
in the law. But it really needs a self-sacrificing en- 
thusiast to see it enforced. The greatest obstacle is 
ignorance—ignorance that there is such a law; and 
there are still many thousands who should know 
not only the law, but the hope of help that it 
holds out to those who are unaware of it. 

It has seemed that every phase of philanthropic work 


water is sold in glass demijohns and magnums and the 
carbonic table water in cases containing pint and 
quart bottles. 

The apparatus in which the water is distilled is con- 
nected to the street pipe, the water passing into the 
still at the top through a two inch pipe. The still is 
made of copper one-eighth of an inch in thickness. It 
is four feet in height and about three and one-half feet 
in diameter. The dome, connected to the still through 
which the steam or vapor passes, is about twenty 
inches in diameter and about four feet in height. The 
still is lined on the inside with block tin and holds 
about six hundred gallons of water. 

The water is heated by a steam pipe from the engine 
roow, which connects with a coil of two ineh block tin 
steam pipes lying on the bottom in the interior of the 
still, The scuw or dirt from the boiling water is passed 
off by means of a pipe connected to the bottom of the 
still and ran into the sewer. Fifty or sixty pounds of 
steam is used for heating the water. From the dome 


the live steam passes through an eight inch pipe to the 
copper condenser or cooler, where it condenses, form- 
The cooler is also lined with block 


ing distilled water. 
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tin and is about six feet in height and about three feet rule, but poorly paid, There might have been added 
in diameter, and holds about six hundred gallons of | unfavorable comment upon the ill effects of the reign 
cold water, which runs in from the street, of examinational cramming which has borne heavily 
The pipes in which the water is distilled are about; upon English scientific education for the last quarter 
two and one-half inches in diameter and about fifty in| of a century or so, though vigorous protests against it 
number, and are connected to the eight inch copper | are not lacking from some of the most competent Eng- 
pipe at the top of the cooler. The pipes are bunched | lish sources, 
together in a circular form and stand upright inthe} M. Haller, bimself director of the Chemical Institute 
center of the cooler, The steam as it passes into these | of the Faculty of Sciences of Nancy, finds much to la- 
pipes is instantly chilled and forms water, the low tem-| ment in regard to the falling back of France in the 
perature of the water by which the pipes are sur- | race for success in chemical industry, and in regard to 
rounded producing the change. A continuous stream | the causes which seem to him to be concerned in this. 
of cold water is run into the cooler from the street, it | He regrets the failure to revise legislation on the sub- 
being kept from overflowing by means of a waste pipe ject of patents since 1844, the exorbitant tax upon the 
at the top. aleohol which is so much needed in modern organic 
From the condensing pipes the distilled water is run | chemistry, but, above all, what he considers serious 
through a two inch pipe connecting with the bottom | defects in respect to scientific organization and scienti- 
and run into a tinned lined reservoir about ten feet in | fie education. He quotes the clear-cut words of Taine 
length, two and one-half feet in height and two and | on the deadening effect on higher education of the 
one-half feet in width, holding about two hundred and | spirit of authority, and of fixed rule and programme, 
fifty gallons, From the reservoir the distilled water | ending with exhaustive and exhausting examinations ; 
for general use is run into demijohns and magnums. the human product thus characterized : ‘* Leur vig- 


The table water which is charged is first run from 
the reservoir through a coil of pipe surrounded with ice- 


| ueur mentale a flechi ; la seve feconde est tarie ; Thomme 


fait apparait, et souvent c’est Phomme fini.” 
Scientific education in the United States is not spo- 


cold water. From this coil of pipe the distilled water | 
is run into the charging fountain. The fountains are ken of by the reporter at much length ; probably his 
made of cast iron, lined with block tin, each apparatus | opportunity of examining it for himself was not very 
having a shaft ranning horizontally through the cen- | ample ; but it seems to him, more than in Europe, and 
ter, connected to which are a number of arme which, | solely because of the conditions belonging to a new 
when in motion, stir ap the material within, The) country, “dun caractere trop positif, trop pratique, 
was (carbonic) is formed by first putting into one of the | trop immediatement utilitaire en un mot, pour qu’il 
fountains five gallons of marble dust and about fifteen | puisse donner tous les fruits qu’on est en droit d’en at- 
gallons of water, Into this mixture about one gallon | tendre.” What is said in expressing a desire for new 
of oil of vitriol is slowly added. The turning of the | establishments for higher scientific education in France 
wheel connected to the end of the fountain causes the deserves attention in this country, that there is danger 
shaft and arms to revolve in the interior, which in turn) by multiplying too much such establishments of lower- 
mixes up the ingredients, causing carbonic acid vas to | ing the grade of instruction, and of the results attained. 
form, The gas is then passed into the purifier of the | There is only a moderate amount of sound human 
other fountain, material, professors and students, leaders and led, avail- 
After about twenty-five gallons of the distilled water | able in the country at any one time for higher educa- 
has been run into the fountain, the gas is then admit-| tion in the proper sense, and concentration of this, to 
ted, which has a pressure of about seventy-five pounds | a reasonable extent, is surely desirable. Those who 
to the inch, The shaft is then set in motion, the re-| have seen much of American educational work can 
volving arms thoroughly mixing the water and gas | hardly fai!‘o recognize among its weak points a good 
together. ‘To keep up the stock of gas it is necessary | natured reaciness to be not too critical, but to pass 
to turn occasionally the shaft of the gas fountain a few | over lightly vhe confusion of real with self-claimed 
moments, After the gas and distilled water has been | merit, and to ailow every school to call itself a college, 
thoroughly mixed, it is run from the apparatus through every college a university, without its being a part 
a flexible pipe to the bottling machine, which is so | of any one’s business to draw overnice distinctions on 
constructed that the attendant by the use of levers! such questions. No doubt much of this will remedy 
can fill and cork about eight hundred quart bottles | itself in time, and those who can look back thirty or 
per day. The filling and corking is done so quickly | forty years have already seen great improvement. 
that very little gas escapes. The corks are then made Under the head of ** Produits de la grande industrie 
secure by the attendant twisting a fine piece of tinned | chimique,” the reporter has an interesting discussion 
wire over the top of the cork and around the neck of | of the question whether the electrolytic decomposition 
the bottle. ‘The sketches were taken from the plant of of common salt is soon to become the mode of utilizing 
the Krystaleid Water Company, New York. its constituent elements, with both of which—sodium 
and chlorine—nature supplies us abundantly in but 
the one form of this important substance. e specu- 
lates on the profound changes which wiil be brought 
about by the industrial electrolysis of salt in the other 
processes of chemical industry which have hitherto 
been connected with and dependent on the Leblanc 
process. He notices the fact that already electrolytic 


CHEMICAL INDUSTRY AT THE CHICAGO 
EXHIBITION.* 


LN this report we have a view of the present condi- 
tion of chemical industry, its novelties, and its pros- 
pects for the future, from a standpoint not the same " . : 
with that oceupied by Dr. Witt, and it presents much | Chlorine and bleaching powder, potassium chlorate, 
that is thoughtful and worthy of study. and caustic potash have been successfully made from 

Noticing the United States as a country of great but the potassium chloride of Stassfurt carnallite. Notice 
very imperfectly developed resources, among which he taken of the plan adopted at Leopoldshall for mak- 
counts abundant water power for the future extension | ing the osmotic diaphragms of parchment paper per- 
of electrolytic processes under favorable conditions, the | manent ; namely, by adding on the anode side about 
reporter considers Germany, England and France as | two per cent. of ealcium chloride or magnesium chlo- 
the wreat seats of chemical manufactures for the sup- | Tide to the brine to be electrolyzed, with the effect of 
ply of the world at large, and contrasting the progress | forming an adherent deposit of an oxychloride of cal- 
of these three, for the last fifteen or twenty years, he | cium or magnesium on the diaphragm, which serves to 
recognizes that Germany has advanced most rapidly, | protect it. Liquefied chlorine placed upon the market 
her gain in position being most marked within the! 1! steel cylinders is mentioned as one of the newer 


natural carbonate of soda held in solutioy 
ter of Owens Lake, in Inyo County, California or 
tard’s report estimating the total amount of riyis cam 
pate iu the lake at 40 to 50 saillions of tons ; the produer 
so far obtained in a small way only, has the com — 
tion Na,CO;. NaHCO. H.0O, but can, of course 
verted into the normal carbonate by heating, ’ ” 

There is an account of Castner’s new industrial pro. 
duct, sodium dioxide, likely to prove a valuable lat 
ratory reagent, which is nade, chiefly for vse jy, bleach. 
ing, by the Aluminum Company (Limited), of London 
and Oldbury ; — by heating metallic sodiam re 
300° C. in vessels of aluminum. and passing over jt 2 
first air nearly deprived of oxygen, and at the eng 
the process air containing its full proportion of oxygey 
The product is best applied in bleaching along with 
magnesium sulphate, so as to avoid the ill effects of the 
alkaline soda it unneutralized. 

An interesting result is presented of the reduced de. 
mand for metallic sodium, due toaluminum being how 
made by electrolysis, in the application of the former 
metal to the manufacture of a mixed potassium and 
sodium cyanide (sold as “‘cyanide of potassium” for 
use in the metallurgy of gold) by the reaction 


K,Fe(CN).+ Naa = Fe + 4KCN + 2NacNn, 


which, unlike the older processes, avoids the formation 
of cyanate and utilizes the whole of the cyanogen 
present. 

Under the head of ** Produits chimiques et pharma. 
ceutiques” are included all the finer chemicals, expe. 
jally those of organie character. There is a passing 
| remark on the difficulty in distinguishing at Chicago, 
|in the American department, between products really 
made in the United States and those which American 
houses sent to the exhibition, although acting only as 
importers or agents for European firms. 

The great activity shown of late years in the produe- 
| tion of new medicinal agents, and in the investigation 

of their physiological effects, is commented upon, and 
|a long list is presented of these substances, partly of 
| natural origin, extracted from vegetable sources—new 
|alkaloids, glucosides, ete. — and partly prepared by 
| synthetic laboratory methods. The enormous increase 
|in the production of quinine, followed by a fall in price 
from 800 to 1,000 francs per kilogramme thirty years 
|ago to 30 or 40 frances now, is noted, and the occurrence 
| at the Chicago exhibition of fine specimens of cupreine, 
| the alkaloid from Remigia pedunculata, of which the 
| relation to quinine has been shown by Grimaux and 
Arnaud, quinine being Sparteine, 
now applied to medical use, and gymnemic acid, from 
the leaves of Gymnema sylvestris, with its curious ef- 
fect upon the nerves of taste, rendering them insensi- 
ble to the impressions of bitter or sweet, are among the 
|newer substances of natural origin which are men- 
tioned. As regards chloroform, notice is taken of the 
now general practice of first independently preparing 
chloral and then decomposing it by an alkali, and also 
of the Pictet method of purifying chloroform by crys- 
tallizing it on exposure to very low temperature (the 
melting point is —62°C.) But nothing is said as to 
the extensive substitution of acetone for alcohol as the 
prime material. Among the synthetic products for 
medical use are noticed diethylene-diamine (pipera- 
zine) as a solvent for uric acid, and paraphenetol-car- 
bamide (sucrol) as a sweetening material when sugar is 
to be avoided. 
| Attention is drawn to the extension and growing im- 
portance of photographic chemicals, and of those used 
as reagents in scientific laboratories and in analysis. 
There has been warked improvement of late years in 
the variety of these attainable, and in the purity of 
|condition which many of them present as they cam 
/now be purchased. 
Interesting little specialties are noted in the “ artifi- 


period named, for which he examines the statistics in | Chemical products. We have a diseussion of the vari- cial spindle oil” exhibited by the Russian firm of Kres- 


some detail, but dating back to the middle of the cen- 


tury, to the era of the birth of structural and so-called | ™ . 
synthetic organic chemistry. He finds the causes of rine of sult treated by the Solvay ammonia-soda _pro- 


German success in the practical rather than idealistic | C55, with, as yet, no really satisfactory solution of the 
character of the Germans. their talent for organization, | Problem. : 
and their habits of discipline, which render possible} limprovements in the manufacture of sulphuric acid 
combined effort ona large seale in industrial enterprises, | re limited to the means of concentrating the acid. 
and in illustration he points to the value of the “Syndi-| The apparatus of Scheurer-Kestner is intended to 
eate o} Chemical Industry” in the united influence it effect a partial concentration in a platinum vessel, fol- 
has brought to bear upon legisiation as to patents and | lowed by final concentration in one of cast iron, the 
in other directions. But he lays especial stress upon | transfer from the one to the other being made when 
the importance of German organization of scientific | the strength attained begins to entail considerable at- 
thought, education and research. He is deeply im-| tack of the platinum and the acid ceases to apprecia- 
pressed by the foree gained from freedom in teaching, | bly act on the cast iron. An apparatus on this princi- 
freedom in learning. ple required but 18°8 kilos of platinum, the iron part 
He sees in the professor of a German university, not | Weighing 250 kilos ; 4,500 kilos of sulphuric acid of 95 
merely a medium for the transfer to pupils of already | Per cent. could be turned out in twenty-four hours, 
acquired information, but a former offminds and a pio- | 44d the loss of platinum was not more than 0°15 gramme 
neer of knowledge, a man whose best recommendation | pet ton of acid of 66° B. The gold-coated platinum of 
to official appointment and to promotion has been his Heroeus is mentioned, with notice of the permanent 
reputation for original work, who has placed at his dis- | 2ud satisfactory union of the two metals brought about 
posal the most ample'material appliances for work, and | by casting the gold on the surface of previously heated 
who, as a scientific man, is more highly regarded and | ingots of platinum and rolling down the compound 
enjoys more social consideration in his own country bars so produced, ; 
than anywhere else in Europe. The writer points out| The interesting proposal of Blount is not overlooked, 
the close connection established in Germany between | to concentrate the acid in a glass or porcelain vessel by 
the industrial application of seientifie knowledge and | & platinum wire spiral heated by the passage through 
the continued extension of that knowledge, so that| it of an electric current. A wire 5 mm. in diameter and 
there manufacturing chemistry, including research, of- 77cm. long. heated to 480° C. by a current of 364 am- 
fers a career tothe scientific chemist who has been res 
trained at a university, and quotes the fact that four acid in five hours; this represents a consumption of 
of the largest German firms among them give constant 


employment to more than 230 chemists, a large propor- concentration, but water power would afford a cheaper | mines. There was a fine display ef artifici 


tion of whom are engaged solely in original research. | source of power, and the quantity of platinum required 
German industrial success has been most conspicuous | is very small, while any loss from electrolytic action 
in the directions in which’‘scientificlechemistry has made | might, it is suggested, be avoided by using alternating 
most rapid progress, in organic chemistry, in the pro- | currents. 
duction of the coal tar colors, of medicinally used| The great increase of production of nitric ‘acid, as 
chemicals, of artificial perfumes, of explosives. well as sulpburie acid, of high strength, is due to the 
England holds, as ber main strength, to the produe-| demand for the manufacture of modern explosives, 
tion of the simpler wineral chemicals in gross, the| At Griesheim, pure and strong nitric acid is made b 
manufacture of acids, alkalies (or rather alkali, since | condensing in a receiver kept at 80° C., beyond whic 
the possession of the unique Stassfurt deposits gives | is a reflux condenser ; the more volatile impurities, in- 
Germany essential control of the production of potash) | cluding the lower oxides of nitrogen, are carried on. 
and mineral saits. It is remarked that in England | A description is given, with a figure, of the improved 
chemists with more or less scientitic training are em | form of revolving iron cylinder adopted by the Solvay | 
ployed by manufacturing firms, but not to any great | firm for the heating of bicarbonate of soda made by 


extent for purposes of research, and that they are, as a| the ammonia process in order to convert it into the 
| normal carbonate, a regulated amount of the latter, | 
* French Official Report on Chemical Industry at the Chicago Exhibition. | from a previous operation, being mixed in with the’ 


Rapport da Comite 19; Produits chimiques et pharmaceutiques, new material to be treated. 


The facts are quoted with interest in respect to the 


M. Haller 
materiel de la peinture, parfameric, sayounerie, Paris, 1864,—From the 
American Vbewical Journal, 


five times as much fuel as would be required for direct ' of indigo on cotton; and some valuable new 


ous attempts since 1889 (the date of the French Inter- | tovnikoff Brothers, of Kasan, an oleate of amyl, and 
national Exposition) to recover in useful form the chio- | the “li 


genine ” of the same firm, a palmito-stearate 
ethyl. These products suggest a comparatively little 
‘trodden path, the investigation of the various esters 
| and other salts of the higher fatty acids, artificially 
produced. A step in the industrial application of such 
work was taken a number of years ago, when the 
| Aktien Gesellschaft fur Anilintabrikation, of Berlin,be- 
gan to make their Anilinfettfarben for color printing, 
|salts of linoleic, ete., acids with the colored triamine 
| bases, rosaniline, ete. 

The report contains an extended disecussior of the 
structure of the' principal artificial coloring waterials 
used in modern dyeing, and of the difficult question of 
|general relation between structure and tinetorial pro- 
| perties, the reporter adopting provisionally Witt s clas- 
| sification of these materials in 17 groups. Reference 1s 
made, for the general history of this department of 
| chemical industry, to Caro’s admirable lecture before 
‘the German Chemical Society in 1892. The exhibition 
|of coal tar colors was not by any means so extensive 
‘and brilliant at Chicago as at several places at which 
previous expositions had been held ; it is noted that 
| there were but three European firms producing these 
colors represented, out of about thirty such firms 1 
| existence and at work. Among the newer materials of 
ithis kind are particularly noticed new anthracene 
| blues, producing very fast tints on wool, which resist 
exposure to air, light, and washing with soap, fully re- 


sem bling those 
rhoda- 
ial indigotine 


peres (at 5 volts), sufficed to concentrate 24 kilos of | placing indigo in wool dyeing ; indoine, a derivative of 


pheno-safranine, giving good results re: 


and of the various materials which are required for its 
synthesis by different lines of approach. 


Under the head of materials for perfumery it is re- 


marked that France is still, av she has lon, been, 
leading producer of natural perfumes of vegeta 
f flowers, 


origin, but that of late years the cultivation of Ho : 
ete., for this use has been extended from the Frene 

Mediterranean coast to that of Algeria, where - 
are now large plantations under exceedingly 
conditions as respects climate. The only essentla or 
mentioned as produced in the United States !5 that 0 
mint; no notice is taken of other American specialtion 
such as sassafras and wintergreen (gaultheria). ~_ 
is a decided advance reported in the production of al = 
ficial or synthetic perfames—the isolation of pert 
the odorous principle of the iris and the violet, eae ie 
extraction from oil of lemon of citral, from whle 
self a substance of but moderate cost) can be proving 


synthetically ionine, isomeric with irone, aud 
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, ae iris and violet odor—the production of aube- 
pine (anisic aldehyde), neroline and yara-yara from /- 
tho!, ete. 
e report is sent out from the ‘* Imprimerie Nation- 
and illustrates the clearness and elegance of 
French typography. J. W. M. 


(Continued from SurrLemEnt, No. 1012, p. 16177.] 
qHE ©AUSE. OF LUMINOSITY IN THE 
FLAMES OF HYDROCARBON GASES.* 


By Pror. VIvIAN B. LEWEs. 


Effect of Diluents upou Acetylene.—If it is the de- 
composition of the molecule of acetylene which de- 
yelops the heat which is the cause of the incandes- 
eence of the carbon particles, then, if acetylene could 
be burned without decomposition, a non-luminous 
fame should be produced. It is conceivable that this 
might be done by so diluting the acetylene that it 
would require a much higher temperature to break 


u 
Oa wes Heumann who showed (Liebig’s Ann., vol. 
elxxxiii., pt. 1) that hydrocarbon gases may burn with 
juminous flames, i. e., with separation of carbon in the 
fame, or with non-luminous flames, i. e., without any 
separation of carbon, and that the maintenance of a 
high tem peratare is an essential condition of laminosity 
—a flame the temperature of which has n lowered 
by any means being no longer able to bring about the 

uired separation of carbon. He also points out that 
“eombustible matter, when diluted with indifferent 
gases, requires to be maintained at a higher tempera- 
tare, in order that it may burn with a luminous flame, 
than when it is undiluted with such gases.” 

Dr. Perey Frankland, in his researches on the effect 
of diluents upon the illuminating value of hydrocar- 
bons, noua that ethylene, which was capable of de- 
veloping a light of 68°5 candle power when burned by 
itself, beeame non-luminous when diluted with about 


Results which will show that excessive dilution by 
inert gases destroys luminosity. (Chem. Soc. Jour., 
vol. xlv 

In order to see if dilution had the same effect upon 
acetylene, experiments were made by diluting it with 
pnre hydrogen. The gases were mixed over water, the 
proportion of acetylene actually present in the gas 
being determined by analysis at the burner. Although 
the water in both holder and meter was, as far as pos- 
sible, saturated with the gas, yet, as the analyses show, 
this precaution was an important one. 


Composition of Mixture. 


Illuminating 
Made in Holder, At Burner. Value of Mixture 
~ a per 5c. c. when 
Hydrogen. Acetylene, Hydrogen. Acetylene. 00 

10 90°5 nil 
80 20 81°5 18°5 18 
30 65°5 345 140 
50 43° 56°5 870 


This shows that dilution with between 80 and 90 per 
cent. of hydrogen rendered the acetylene non-luminous 
when the mixture was burned from a burner suitable 
for the higher values of gas. 

In order to determine the point at which luminosity 
was destroyed when consuming the mixture in a 
burner suited to develop the light from a gas of low 
illuminating power, the experiment was repeated, 
using a 3-inch flame burning =_— the London Argand, 
and also from a No. 4 Bray union jet, the latter bein- 
employed because it is difficult to determine the tem 
perature in the Argand flame. 


Tluminating Value 
Analysis of Mixture. per 5 Cubic Feet. 
Hydrogen. Acetylene. Argand, No. 4. Bray. 
92 8 Not measurable. 
1 9 Not measurable. 
88°5 145 17 


So that laminosity would be destroyed in the Argand 
by dilution with about 90 per cent. hydrogen and in 
the No. 4 Bray with about 88 per cent. 

The next point to be determined was whether the 
destruction of luminosity in the diluted acetylene 
flame was in reality due to dilution, rendering it neces- 
sary to employ a higher temperature for the decompo- 
sition of the acetylene, or to other causes. 

In order to do this a tube made of specially infusible 
glass 41mm. in diameter was taken, and the Le Chatelier 
thermo-couple was fitted into it in the same way as be- 
fore, used with the platinum tube. All air having been 
rinsed out by a current of the mixture to be experi- 
mevted with, the gas was allowed to pass at a steady 
tate of flow through the tube, the point at which the 
thermo-couple was situated being steadily heated by 
the Fletcher blowpipe, while the temperature recorded 
on the scale was noted the moment that incandescent 
liberation of carbon commenced. 


Percentage Composi o 
Acetylene. Hydrogen. Carbon with Luminosity. 
100 0 780° C, 
90 10 896° C. 
80 20 1,000° C. 


It was found impossible to obtain a glass tube which 
Would stand temperatures higher than this; but on 
plotting out the points so obtained, and which give a 
fairly straight line, it is seen that even if the increase 
im temperature only continues for increased dilution, 
in the same ratio as shown in the experimental deter- 
Midation, which is extremely unlikely, the reason of 
the destruction of luminosity in highly diluted hydro- 
carbon cases is at once explained, as an increase of 
each 10 per cent. in the dilution would necessitate an 
erease of 100° C. in the temperature of the flame, and 
on 90 per cent. dilation a temperature of over 1,700° 

+,Would be required to bring about decomposition. 
tha y reason for believing that it is highly improbable 
‘hat when dilation is great it only requires the same 
increment in temperature to bring about decomposi- 

as when the dilution is small, is that in all the 


* Communicated to the Royal Society, 


work I have done on the effect of diluents a lumi- | flame, provided always that the temperature is suf- 
ja 


nosity, and also in fessor Percy Frankland’s re- 
searches upon the same subject, dilution with hydro- 
gen and carbon monoxide acts regularly, and decreases 
the value of the illuminant in a direct ratio down to 
about 50 per cent., while when the degree of dilution 
exceeds 60 per cent. a rapid falling away in the lumin- 
osity takes place ; a fact which, 1 think, points clearly 
to a regular pro rata rise of temperature being needed 
for increase in dilution up to between 50 and 60 per 
cent., while higher degrees of dilution need a far 
greater rise of temperature in order to bring about de- 
composition. 

Moreover, it would be manifestly incorrect to look 
npon the percentage of acetylene present in the gas 
issuing from the burner as being any guide to the de- 
gree of dilution existing at the point at which lumin- 


Percentage of hydrogen 
mixed with acetylene. 


Temperature required to decompose acetylene with separation of luminous carbon, 
Fig. 1. 


1400 


osity commences. As the two small streams of gas 
issuing from the holes in the union jet meet and splay 
themselves out into the flat flame, they draw in with 
them a considerable proportion of air, the quantity 
being governed by the pressure of the gas at the 
burner. This can be clearly seen by the fact that a 
high value gas which burns from a union jet burner of 
a given size with a smoky flame, under a gas pressure 
of half an inch of water, will burn with a bright, 
smokeless and rigid flame, of greatly increased illu- 
minating value, when the pressure is raised to 2 
inches, while an ordinary coal gas of 16 candle value 
must be burned from a flat flame burner at a pressure 
of about 0°75 inch if the best results are to be ob- 
tained, the increase in air drawn in, if the pressure 
rises to a much higher degree, diminishing the illumin- 
ating value. 

Then, again, the area of non-luminous combustion 
in a mixture of gases like coal gas means that some at 
least of the hydrocarbons are consumed before the re- 
quired temperature for their decomposition is reached, 
while the products of combustion formed in the lower 

t of the flame are mixed with the flame gases, partly 

y diffusion and partly by being drawn into it by the 
upward rush. 

When a simple hydrocarbon like ethylene or acety- 
lene is burned alone, the whole of the beat required to 
bring about the decomposition has to be generated by 
the combustion, without decomposition, of a consider- 
able proportion of the hydrocarbon, and this means 
considerable dilution at the spot where the luminosity 
commences, so that at the top of the non-luminous 
zone of an acetylene flame there is only some 14 or 15 
per cent. of acetylene present, diluted with nitrogen, 
hydrogen, water vapor and the oxides of carbon. 
With a mixture of 10 per cent, acetylene and 90 per 
cent. hydrogen in some cases, little or no acetylene 
could be found at the top of the inner zone of the 
flame, it either having diflused with the hydrogen 
and been consumed or polymerized to other com- 
pounds. 

It is manifest that the luminosity of a flame will be 
governed, not by the percentage of acetylene in the 
gas, but by the percentage at the point at which the 
temperature is sufficiently high to bring about decom- 
position, 

If, instead of making a mixture of 90 per ceut. hydro- 
gen and 10 per cent. acetylene, the hydrogen is burned 
at the end of an open platinum tube which has a fine 

Jatinum tube passing up the center to the top of the 
inner zone of the flame, and if the acetylene be passed 
into the flame at the rate of one volume for every ten 
of the hydrogen, not only do we obtain an intensely 
luminous, but a very smoky flame. Ip this experi- 
ment the gases were issuing from their respective tubes 
at the same pressure, but the small tube soon choked 
from deposited carbon, and it was found that the same 
results could be equally well attained by drawing 


16 
12 

10 

4 

200 280 
Candle power calculated to a consumption of § cubic Sect per hour, 


Fig. 2.” 
down the inner tube to the level of the hydrogen tube, 


and making the acetylene issue at a slightly higher | 
rate of flow, which hurried it in a compact stream | 


through the inner zone of the hydrogen flame. 

In order to see if the percentage of acetylene present 
at the top of the non-luminous zone bore any ratio to 
the illaminating value of the mixture, experiments 
were made in which mixtures of hydrogen and acety- 


lene were burned at a small flat flame burner, and the | 4 


percentage of acetylene was determined by gently as- 
pirating out some of the flame gases from the top of 
the non-luminous zone. 

Illuminating 


Analysis of Mixture Used. 
- Acetylene at Top of Value of Flame 
Acetylene, Non-luminous Zone. for5 Cubic Feet. 
34°5 “7 0 


65°5 
43°5 56°5 8°42 87°0 
00 100°0 14°95 240°0 


On plotting out these results, they certainly seem to 
»int to the fact that, with flames of the same size burn- 
ng from the same burner, the light emitted by the flame 
is directly proportioned to the percentage of acetylene 
present at the top of the non-luminous zone of the 


ficiently high to complete the decomposition of the 
acetylene. 

It is perfectly possible for the temperature of a flame 
to be so little above the point necessary to decompose 
the diluted acetylene that, while some decomposes and 
renders the flame faintly luminous, the larger portion 
burns without decomposition. A good example of this 
is to be found in the combustion of alcohol, the flame 
of which contains as much acetylene as is to be found 
in a good coal gax flame, but which is practically almost 
non-laminous. If aleohol be ignited in a small dish, it 
burns with a faintly luminous flame, and if a bell jar 
is placed over it, some of the products of combustion 
mingling with the flame still further cool it and 
render it non-luminous; but if now a stream of oxygen 
be introduced under the bell jar, the temperature is at 
once increased and the flame becomes highly luminous, 
while a cold porcelain vessel held in the flame is coated 
with soot. 

In all the experiments in which light was developed 
in heated tubes by the decomposition of acetylene, 
the glow of the carbon was red and lurid, the light 
emitted being of the same character and appearance 
as that developed by the combustion of potassium in 
carbon dioxide, and entirely lacking the pure white 
incandescence of the acetylene flame as burned from a 
flat flame burner. 

This may be due to the fact that in the open flame 
the temperature of the carbon particles is, presumably, 
due to three sources of heat : 

A. Heat derived from the decomposition of the 
acetylene molecule. 

B. Heat derived from the combustion of hydrogen, 
— monoxide, and some hydrocarbons in the 

ame. 

C. Heat derived from the combustion of the carbon 
particles themse! ves. 

In the tube experiments the heat of the walls of the 
tube and the heat of decomposition alone are acting ; 
and it is evident that the intensity of the heat finding 
its way through the walls of the tube will be very dif- 
ferent to that exercised by the walls of burning gas 
whieh inclose the luminous portion of the flame. 
There can be but little doubt that the temperature of 
the carbon particles will vary enormously with the 
rate at which the acetylene decomposes, as the more 
quickly the action take place the greater will be the 
localizing action upon the heat evolved, and the bigher 
the incandescence of the carbon particles. That this is 
so seems certain from the whitenees of the flash of 
light emitted when the acetylene is detonated. 

Endothermicity and Combustion Heat.—Experi- 
ments were made in order to, if possible, gain an 
idea as to how much of the incandescence of the car- 
bon particles was due to the endothermicity of the de- 
cow posing acetylene, and how much to the action of 
heat and combustion on the carbon particles after for- 
mation. In order to do this a non luminous flat flame 
of large size was desired, and was obtained by using 
coal gas de-illuminated by slowly passing it through 
browine, well washing with sodic hydrate solution 
and water, and then passing it through strong sul- 
phuric acid, the gas so treated having an illuminating 
value-of 1°2 candle for 5 cubie feet when burned in the 
London argand at such a rate as to give a 2-inch flame, 
while in a fish-tail burner it gave anon luminous flame. 

This gas gave, on analysis, the following percentage 
composition : 


Carbon dioxide. ...... 0°00 
Unsaturated hydrocarbons........... 
Carbon monoxide ............... 
Saturated hydrocarbons................. 33°28 
100°00 


So that its combustion would give practically the 
same temperature and flame reactions as those in an 
ordinary gas flame. 

A very fine platinum tube was now obtained, closed 
at one end, and with five minute holes bored in a line 
close to the sealed end. This having been so arranged 
that the holes were buried in the flame just at the top 
of the inner zone. acetylene was allowed to flow geutly 
through them into the flame. At the points where the 
acetylene issued into a flame small areas of intense 
luminosity were produced, while the liberated carbon 
streaming up between the flame walls of the upper 
zone produced dull red bands of very low luminosity. 
It may be suggested that the carbon particles supplied 
in this way to the flame: may have agglomerated and 
formed masses larger than those produced in the or- 
dinary way, but I do not think that was the case, as 
the particles were completely consumed and no smoke 
escaped from the crown of the flame, whereas, if a flat 
flame is interfered with in such a way as to cause the 
carbon particles to roll themselves together, smoking 
of the flame is produced. 

I think the inference to be drawn from this experi- 
ment undoubtedly is that it is the heat of decomposi- 
tion which gives the high incandescence and light- 
emitting value to the carbon particles, and that the 
temperature of the combustion of tke other flame 
gases, and, finally, of the carbon itself, plays but a 
secondary part. 

Cyanogen Analogy Considered.—In considering these 
results, it seems remarkable, if acetylene owes its power 
of rendering hydrocarbon flames luminous to its high 
endothermic properties, that cyanogen, which is still 
more endothermic, should burn under all conditions 
that have at present been tried with a non-luminous 
ame : 


Heat of Formation. 
Acetylene.... ....... —47,770 
Cyanogen........ ... —65, 700 


It is clear that if the rapidity of decomposition 
localizes the heat evolved to the products of decompo- 
sition, and that renders the liberated carbon particles 
incandescent, while the hydrogen plays at best a very 
subsidiary part, it ought not to watter whether it be 
hydrogen or nitrogen which is combined with the 
earbon. 

Berthelot showed that cyanogen, like acetylene, 
could be detonated by a small charge of mereurte ful- 


minate, but he notes that the test is not always #uc- 
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cessful; which points to the decomposition of this 
body requiring a greater expenditure of energy to 
break up the molecule than is the case with acetylene. 
And known facts would lead us to expect that this 
would be the case, as although exothermic compounds 
become less and less stable with rise of temperature, 
endothermic bodies, on the other hand, become more 
stable, and the endothermicity of cyanogen being 
greater than that of acetylene, would lead one to « x- 
pect that temperatures which would decompose acety- 
lene would have no effect on cyanogen, and that as, 
during the combustion of cyanogen, the liberation of 
nitrogen would probably have a diluting and cooling 
action, the eyanogen would burn directly without 
liberating any carbon which would emit light. 

In order to see if the temperature of the cyanogen 
flame, when burned from an ordinary flet flame burner, 
differed much from that of hydrocarbons when con- 
sumed in a flaine of the same size and kind, the tem- 
peratures were experimentally determined by the same 
method and in the same parts of the flame as had be- 
fore been employed with acetylene, ethylene and coal 
was. 


Portion of the Flame. ‘Temperature. 


Center of inner zone. 1.377° C. 
Top of inner zone 2.085° 
Near top of outer zone... . .........- 1,645° C 


This shows that the cyanogen flame was actually 
hotter than the acetvlene and ethylene flames, and 
about the same as the coal gas flame, but that the 
heat was differently distributed, the inner zone being 
far hotter than in the other gases, while the maximuin 
temperature of the flame was at the apex of the inner 
zone instead of being near the top of the flame. 

An experiment was now made to ascertain if it was 
possible to decompose cyanogen with luminous deposi- 
tion of carbon by passing it through a hard glass tube, 
heated by means of the blowpipe ; but at the highest 
temperature attainable no trace of any deposition of 
earbon was found. showing how far more stable cy 
anogen is under the influence of high temperatures 
than acetylene. 


The structure and characteristic apnearance of the} 


evanogen flame have been explained by Smithells 
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25.670-4- 8,000 


Ethylene..........-. = 18 
25,670 
25, 6704-47, 770 
25,670 


These ratios must now be divided among the atoms 
liberated from the molecule at the moment of decom- 
position, and we thus obtain the ratio : 


1 131 

or1 1°74 5°72 


The determination of the illuminating value of a gas 


nating value, owing to the cooling effect of the small 
burners that must, of necessity. be used in order to 
insure complete combustion. Dr. Percy Frank!and 
(Chem. Soc. Jour., vol. xlvii) assigned the illuminating 
value of 35 candles to ethane, as the ean of four tests 
which varied considerably among themselves Adopt- 
ing his figure, the calculated illuminating values for 
the ethane, ethylene and acetylene would be: 


Illuminating Value. 
“~ 


Calculated Found. 
1x35= 35 35 
Ethylene ............ .. 179x%= 69 68°5 
240 


These figures are far nearer the experimental ones than 
could have been expected, considering the crude char- 
acter of the caleulation and insufficient data, which 
| leads to omitting altogether such important factors as 
| the amount of gas consumed to bring about the re- 
| quisite temperature of decomposition, the specific heat 
lof the products, and the thermal value of the change 
| from gaseous to solid carbon ; and they are of no value 
| except as showing that a ratio does exist between heat 
of formation and illuminating value. 

Methane is the only other gaseous hydrocarbon of 
which the heat of formation is known, it being + 21,750. 


becomes more and more difficult the higher its illumi- | 


bundles of threads which have various colors and a 
intermingled with the muscle fibers. or found eepanate 
in a clamp under the field of the microscope, te 

Out of 1.000 hogs inspected daily at the xOVernmen 
abattoir, Buffalo. I have found fifty, on an average . 
be infeeted by this organism. sisal 

The parts of the carcass from which samy les are tak 
for the trichinous inspection are the diaphragm — 
and loin respectively : hence these were the parts j 
which I have usually found the fungus. Ag edie. 
borated by Prof. Miller, of Berlin, this organism = 
longs to the saccharomyces or yeast group, It hae 
very distinctive morphological characteristies ang 
here present for your inspection pure cultures in every 
media which we have at our disposal. At « later tine 
I will detail the peculiarities of growth of this organ. 
ism in the various media and give the results of m 
experiments upon animals. The former are particolarly 
interesting and present contrast in many respeets to 
jany organism with which we have thus far had to 
|deal. This can only be a brief outline of my cop. 
| tribution. I direct your notice to drawings of different 
culture tubes made by Mr. F.C. Busch. They are 
very accurate and serve to give you an impression of 
the luxariant manner in which the organisin thrives 
in artificial media, and of the coloration which it pro- 
duces. 1 will later show you photo-micrographs, 
duced by Dr. Hill, and will have their duplicates 
thrown upon the sereen for more detailed inspection, 
A pathogenie potency of this faungus—saccl aromyees 
poreus—is shown by the destruction of white mice 
and rats twenty-four hours after inoculation. 1 haye 
recovered the erganism from the blood of these 
animals, which is found to be heavily laden.—Buffalo 
Med. and Surg. Jour. 


THE OUNCE OR SNOW PANTHER 


SINCE the end of last year, the menagerie of the 
Museum of Natural History, of Paris, has for the first 
time been in possession of a magnificent panther, indi- 

genous to Central Asia, and very different from the 
| ordinary panthers of India and Africa. This panther, 
whose arrival the newspapers prematurely announced 
in designating the animal as the ‘white panther,” js 


(Chemical Society Journal, 1894) and Dent, who con-| As the molecule contains only 1 atom of carbon, 2 the species popularly known as the ounce and scien- 
elude that the inner zone of peach blossom tint is| molecules have to be taken, and on calculating the | tifically as the Felis irbis. The museum owes it to the 


eaused by the combustion of the eyvanogen to carbon 
monoxide and nitrogen, while the outer blue cone is 
formed by the oxidation of the monoxide to dioxide ; 
the green fringe to the outer cone being attributed to 
the presence of small quantities of oxides of nitrogen. 
If this explanation be accepted, it is clear that we 
could not obtain luminosity in the portion of the 
flame immediately above the inner zone, as all cyano- 


zen has been destroyed without decomposition before | 
It is conceivable, however, al- | 


that point is reached. 


though no luminosity can be detected in a cyanogen | 
flame, and although the temperature which can be ob- | 
tained in a glass tube is insufficient to break up the} 


compound with luminous separation of carbon, that if 
eyanogen could be heated to a considerably higher 


temperature, it might be possible to decompose it in | 


such a way as to develop luminosity. 

In order to try this point, a hydrogen flame was 
burned from the end of an open platinum tube 9 mm. 
in diameter, and a thin platinum tube 2°5 wm. in dia- 
meter was passed through the broad tube to the apex 
of the inner zone, and a slow stream of cyanogen was 
admitted, with the result that the flame at once became 
luminous; and on surrounding the hydrogen flame 
with an atmosphere of oxygen, to increase the tem- 
perature, the luminosity was considerably increased. 

This experiment at once explains the cause of the 
non-luminosity of the cyanogen flame. It shows that 
it is purely a question of temperature ; and the proba- 
bilities are that, burned in a flaine which gave sufficient 
heat to rapidly decompose it, nearly as high an illumi- 
nating value as that of acetylene would be obtained 
from cyanogen. 

I think the explanation of the apparent anomaly of 
the cyanogen flame having a higher temperature than 
the acetylene and ethylene flames is to be found in the 
fact that the molecules of cyanogen are consumed 
without previous decomposition, so that the heat ab- 
sorbed during the formation of cyanogen is added to 
the heat of combustion and raises the average tem- 
perature of the flame, whereas with acetylene the in- 
stantaneous decomposition of the molecule before 
combustion confines the heat evolved to the liberated 
products, and the average temperature of the flame is 
but little more than tLe heat of combustion. 

Ratio between Illuminating Value and Heat of 
Formation. — If the luminosity of a hydrocarbon 
flame is principally due to the localization, during in- 
tensely rapid decomposition, of the heat of formation 
in the products, the illuminating values of such hydro- 
carbon vases as contain 2 atoms of carbon in the mole- 
cule should bear a simple ratio to their heat of forma- 
tion. The gaseous hydrocarbons are : 


Compo- Ileat of Formation 

Hydrocarbon. sition. at Constant Pressure. 
C,H, — 8.000 


And although they way undergo many changes in the 
flame, they will all ultimately be reduced to carbon 
and hydrogen again before the full luminosity of the 
flame is developed. 

When the acetylene into which these hydrocarbons 
is converted by heat is decomposed, the action takes 
place with such enormous rapidity that one would ex- 
pect the heat evolved to simply divide itself among 
the liberated atoms, so that the question of specitic 
heat at high temperatures may be omitted, 

With exothermic compounds like ethane, considera- 
ble heat will have to be developed by its own com- 
bustion before it is converted into the acetylene which, 
by its decomposition, endows the flame with lumin- 
osity, and if we take the ethane and call its light-pro 
ducing energy 1, we can then obtain a ratio of such 
energy for the other hydrocarbons available for dis- 
tribution among the products of decomposition, 


25,670 


Ethane....... ==} 
25,670 


| probable illuminating value by the same method as 
was applied to the other hydrocarbons, we should 
have : 

25, 670+ { 25,670—(21, 750 x 2) } 


«35 
25,67 
=84 
10x 


The illuminating value as determined by Mr. Lewis T. 
| Wright is 52; but here, again, we know by experiment 
that methane requires a very high temperature to 
bring about its conversion into acetylene and decom- 
position into carbon and hydrogen, and that to do this 
a large portion of the gas must be burned without de- 
composition. 

Deductions.—Thefacts which I have sought to es- 
tablish in this paper are : 

1. That the luminosity of hydrocarbon flames is 
| principally cue to the iocalization of the heat of 
| formation of acetylene in the carbon and hydrogen 
produeed by its decomposition. 

2. That such localization is produced by the rapidity 
| of its decomposition, which varies with the tempera- 
| ture of the flame and the degree of dilution of the 
acetylene. 

3% That the average temperature of the flame due to 
combustion would not be sufficient to produce the in- 
candescence of the carbon particles within the flame. 

In my paper on the action of heat upon ethylene, 
| brought before the Royal Society this spring, I showed 
| that the decomposition of ethylene into acetylene and 
| simpler hydrocarbons was mainly due to the action of 
| radiant heat, and was but little retarded by dilution, 
while I have shown in this paper that the acetylene so 
produced requires a considerable increase in tempera- 
ture to bring about its decomposition when diluted. 

It is possible with these data to give a fairly com- 
plete description of the actions which endow hydro- 
earbon flames with the power of emitting light. 
When the hydrocarbon gas leaves the jet at which it 
is being burnedy those portions which come in contact 
with the air are consumed and form a wall of flame, 
which surrounds the issuing gas. The unburned gas, 
in its passage through the lower heated area of the 
flame, undergoes a number of chemical changes, 
brought about by the action of radiant heat emitted 
by the flame walls, the principal of which is the con- 
version of the hydrocarbons into acetylene, methane 
and hydrogen. The temperature of the flame quickly 
rises as the distance from the jet increases, and a por- 
tion of the flame is soon reached at which the heat is 
sufficiently intense to decompose the acetylene with a 
rapidity almost akin to detonation, and the heat of its 
formation, localized by the rapidity of its decomposi- 
tion, raises the liberated carbon particles to ineandes- 
cence, this giving the principal part of the luminosity 
to the flame; while these particles, heated by the com- 
bustion of the flame gases, still continue to glow, until 
finally themselves consumed, this external heating and 
final combustion adding slightly to the light emitted. 
Any unsaturated hydrocarbons which have escaped 
conversion into acetylene before luminosity com- 
mences, and also any methane which may be present 
ou passing into the higher temperatures of the lumin 
ous zone, become converted there into acetylene, and 
being at once decomposed to carbon and hydrogen, 
- aa, the area of the light giving portion of the 

ame. 

My thanks are due to Mr. F. B. Grundy for the help 
he has given me in the work entailed by this paper. 


A NEW MICRO-ORGANISM DISCOVERED 
IN PORK. 
By Frank J. THornBury, M.D., Buffalo, N. Y. 


IN my work as microscopist in the Bureau of Animal 
Industry, I have commonly ot served in various parts 
of the muscular system of swine, undergoing inspection 
with reference to the presence of trichine, a peculiar 
jfungus, This fungus presented itself in the form of 


| generosity of Prince A. Gagarine, secretary of the 
Russian embassy at Bokhara, and to the intervention 
of Mr. E Blane, the well known explorer of Central 
Asia, who kindly used bis influence to secure for the 
Jardin des Plantes an animal that bad never been 
seen but once in the zoological gardens of Western 
Europe. At the request of Prince Gagarine, whose ae- 
uaintanece had been made by Mr. Milne Edwards at 
the Zoological Congress of Moseow in 1891, and whom 
he had a chance to see again at Paris, Baron Wrew- 
sky, governor general of Turkestan, had an ounce 
captured in the mountains of Pamir and carried to 
Tachkent, where Prince Gagarine took possession of 
‘it. From Tachkent the animal was taken by wagon 
to Bokhara by Prince Gagarine himself, who at once 
wrote to Mr. Blane to announce to him the arrival of 
the valuatle specimen. This was at the end of August, 
1894, the animal being then eighteen months old. 
| Having been notified by Mr. Blanc, the director of the 
|museum at once telegraphed bis thanks to Prince 
Gagarine and wrote to the French consuls at Tiflis 
and Baku in order to secure their assistance in the 
transmission to France of the host so impatiently 
| awaited by the Jardin des Plantes. Unfortunately, 
| things did not move as quickly as was desired. Difii- 
culties were thrown in the way by the Russian Rail- 
way Company of Central Asia, and on the 10th of Oct 
ober the panther had not vet left Bokhara. Prince 
Gagarine then decided to have it accom panied as faras 
to Baku, and entirely at his own expense, by a trust- 
worthy man who put it into the hands of the French 
consul, Mr. Dubail. The latter accompanied the 
animal from Baku to Batoum, upon the Black Sea, 
and there shipped it upon La Bourdonnais, which 
a it to Marseilles, whence it was sent by rail to 

aris. 

Such is the history of the snow panther of the Jardin 
des Plantes, of which we have now to point out the 
zoological characters. Let us say at once that it does 
not merit the pame by which several papers have 
designated it. viz., that of “ white panther.” It differs 
from the true panthers by a high skull, strongly con- 
vex in its anterior part, by its abruptly rising fore- 
head, its short and wide face, its prominent super 
ciliary areades, its middlingly developed canines in the 
upper jaw, its small and obtuse ears and its eyes with 
rounded pupils. Its tail, which is much more tufted 
than that of an ordinary panther, is regularly cylin 
drical and reaches nearly the length of the body. I 
adult individuals, such as the one under consideration, 
the tail measures about 36 inches, the total length of 
the animal being 4 feet. The fur, which is very thick, 
as befits that of an avimal of cold countries, is not of 
a pure white, except upon the belly. Everywhere else 
its fundamental color is yellowish or grayish white, 
with here and there bluish reflections of extreme deli- 
cacy. Upon this ground color are scattered black 
spots of diverse forms, some very sharply outlined, 
and others blending insensibly at the edges with the 
ground color. The tail is marked with mumerous 1 
terrupted rings. The fore and hind quarters are 
marked with transverse spots, while upon the bac 
and flanks are seen large and irregularly traced rosettes 
more or less shaded off at the edges and surrounding 
small tinted spaces, A dark stripe follows the back- 
bone, and, finally, upon the forehead and cheeks thers 
are arranged in regular series a few black lines ane 
spots that replace the parallel lines of the other felines. 

here is considerable variation in the shade ane 
markings of the ounce, however. Thus, according 
the traveler Siebold, Mr. D. G. Elliott has mentione 
a specimen of this species that came from Corea and v 
which the coat was of a beautiful fawa color wide 
and strongly spotted with black, that is to say, mue” 
more brilliantly colored than the coat of the oume 
now living in the Jardin des Plantes. On the contrary; 
the pale tints of this latter had already been not 
in a skin received by the museum from the frontiers 
Persia and more recently in some skins brought —_ 
by Prince Henry d’Orleans from his voyage to Thibet. 
All these skins were what are called in commerce 


* flet.” that is to say, deprived of bony head and some 
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— . . 
times eve!) mutilated at the extremity of the limbs. 
fyen in this state, the skin of the ounce is greatly in 
demand among furriers, because of the softness of their 
tints and the abundance of their hair, and their serv. 
ing for the manufacture of magnificent floor rags and 
rich lap robes for sleighs and carriages. So with us 
they bring a very high price. In Thibet, on the con- 
trary. they can be obtained at more reasonable figures, 
and Prince Henry d’Orleans has seen them sold there 
at the rate of from two to four rapees apiece. . 

It is not to be wondered at that the old naturalists, 
paving before their eyes incomplete skins only, ob- 
tained through the channels of trade, and without 
any precise data as to the place whence derived, should 
pot have been able to get a clear idea of the zoological 
characters and the geographical distribution of the 
ounce. ‘hus, Buffon, while giving quite a satisfac- 
tory description of the animal’s fur, has certainly con- 
founded the ounee with the guepard, since he claims 
that the ounce is never met with in the countries of 
the north, nor even in temperate regions, but is very 
econmon in Barbary, Arabia and Southern Asia, 
where it is trained for hunting. It is the guepard, 
in fact, and not the ounce that is employed as an 
auxiliary in hunting the gazeile, and it is it that is 
found both in the southwest of Asia and over a large 
portion of the African continent. The ounce, on the 
contrary, is an exclusively Asiatic carnivore, which, 
far from seeking warm climates, delights in the frozen 

ins of Turkestan and Thibet and in the Himalayan 
chain, and which ascends sometimes to an altitude of 
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18.000 feet, thus crossing the limit of eternal snow. 
By its mode of life it therefore fully justifies its name 
of “snow panther” that the English naturalists some- 
times give it. 
_ The ounce is also found in the north of Persia and 
in Asia Minor, and in the western provinces of China, 
inthe basin of the river Amoor, in Corea and in the 
island of Sakhalien. Upon the whole the area of habitat 
of the species extends over a long strip to the north of 
the Himalayas, from the Sea of Japan and the Sea of 
Okhotsk as far as to the Mediterranean. At certain 
points of this vast region ounces must be quite numer- 
ous, and yet it has been said that they are everywhere 
very rare. This is due to the fact that they avoid 
the vicinity of man, whom they never attack. Thus, 
the English traveler Wilson asserts that in twenty 
years’ huncing in the Himalayas he has never been able 
to see more than a dozen snow panthers, although he 
has eertainly passed within range of a hundred of these 
earnivores, which must have observed him from their 
lurking places in the thickets. The Goldes, who dwell 
hear the north of the Amoor, hardly know the ounce 
by sight, for the reason that they have formed a terri- 
ble idea of it. They eall it the jerga, and dread it still 
more than they do the tiger; and the Giliaks, their 
heizhbors of the maritime province of Siberia and of 
khalien Island, do not distinguish these animals from 
each other. This error is explained up to a certain 
am by the fact that the tiger of Mongolia and Si- 
ria is provided, like the ounce, with thick fur and 
differs from the tiger of Bengal by its much paler 


color and by the less distinct stripes of its coat. How- 
ever timid it be ordinarily, the ounce becomes singu- 
larly bold when its appetite is excited. Thus, Wilson 
has heard it said that a snow a prowling around 
a flock of sheep will allow itself to be pelted with stones 
for an entire night rather than leave the place. Mr. 
Elliot, who narrates this fact in his monograph of the 
Felidx, gives still another trait of the boldness of two 
animals of the same species. ‘‘ One day,” says he, “a 
Mr. Danford, while hunting in the mountains near 
Smyrna, killed a wild goat, which fell upon a rock. 
In order to get it he had to make a detour that took 
him a dozen minutes, and when he reached the point 
where the animal had been lying a few minutes pre- 
vious, he found nothing but a handful of hair anda 
pool of blood. The goat had disappeared, but the re- 
cent tracks of two ounces upon the snow clearly 
showed who were the ravishers.” 

Wild goats of various species, several sorts of wild 
sheep, and especially those called burrals in the Hima- 
layas, domestic goats and sheep, chickens, gazelles and 
marmots are the animals upon which the snow pan- 
ther feeds in a wild state. Upon looking at the indi- 
vidual now in the Jardin des Plantes, one would 
searcely say that the species to which it belongs had so 
sanguinary instincts. This individual, in facet, appears 
to be very gentle, and when a living rabbit was piven 
it for the first time, it was quite a long time before it 
touched it. It must be said that it was kept tied up 
for several weeks by its first master, Prince Gagarine, 
who partially tamed it. At Bokhara the animal was 
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fed upon butcher’s meat and upon milk, which it 
drank with avidity, but showed, on the contrary, a 
certain repugnance to water. Upon its arrival at the 
museum it was desired to treat it like the other felines, 
and it was at first taken indoors at night; but, since 
it appeared to suffer from the heat and confinement, 
it was decided to allow it to sleep in an open cage with 
no other protection than a dog kennel, even during 
the coldest weather. This new regimen suits it per- 
fectly ana, more fortunate than many a boarder in our 
menagerie, it has nothing to fear from the severity of 
the winter through which we are passing. 

For our engraving and the above details we are in- 
debted to La Nature. 


(Continued from No. 1012,.page 16179.) 
THE SAN JOSE SCALE.* 
(Aspidiotus perniciosus Comstock.) 
By Prof. C. V. RILey. 

MODE OF SPREADING. 


It follows, from what has already been stated of this 
and other allied species of scale insects, that of their 
own accord they can spread but a very short distance 
annually. Indeed, it is a question whether the insect 
could ever spread from tree to tree wherever the trees 
are some distance apart, and the branches do not in- 


* Abatracted from advance'copy of Bulletin No. 32, Maryland Agricultural 
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terlock, were it not for other agencies which aid them. 
The principal methods by which these insects are 
carried from one tree to another and from one place 
to another, while yet in the newly hatched larva con- 
dition, are (1) by the ageney of wind, (2) that of run- 
ning water, (3) by, being carried upon the feet or 
feathers and hair of birds or other animals, and (4) 
particularly by means of flying and crawling insects 
and gossamer spiders which frequent the same trees. 
In this connection I quote the following from my last 
report as United States Entomologist : 

“Some interesting observations were made by Mr. 
Schwarz upon the transporting of the voung Coceid 
larvee by other insects. This very Pentilia was, uncon- 
sciously, an active agent in this dangerous work. 
Hardly one of the beetles could be found which did 
not carry on its back at least one Aspidiotus larva, 
and sometimes three or four were found upon a single 
wing cover of a beetle. A small black ant (Monomo- 
rium mwinutum) was abundant upon the pears, at- 
tracted by the juice emerging from the cracks, and 
almost every one of these ants carried on its back one 
or more specimens of the Coccid larve®. Specimens 
of alittle Chrysomelid beetle (Typophorus caneilus) 
were also found upon the trees. d and black spe- 
cimens of these beetles occurred, and the interesting 
observation was made that while the Aspidiotus 
larve crawled freely upon the black individuals, no 
specimens were to be found upon the red ones. This 
same peculiar fact was also found to hold with the 
ants, since the red ant (Formica schaufussi) was 
abundant upon the pears, but no specimens were found 
bearing Aspidiotus larve, while, as just stated, the 
little black Monomorium was always found carry- 
ing specimens. Curiously enough, no ladybirds other 
than Pentilia were seen. The common twice-stabbed 
ladybird (Chilocorus bivulnerus), which is so active an 
enemy of scale insects and plant lice throughout the 
Southern States, was absent.” 

The seale insects are, however, primarily carried to 
long distances, while shielded by the scales, through 
the instromentality of man, upon scionsand nursery 
stock. The agency of wind has frequently been 
noted in the more rapid spread of the insects in the 
direction of prevailing winds. This ageney is not 
only direct, wherever the wind is sufficiently strong, 
asin severe storms passing over infested districts at 
the right season, but it is also indirect in that the 
flight of insects bearing the young seale insects is also 
influenced thereby. The young scale insect is not 
easily dislodged from the twig or branch of a tree, but 
there is every reason for believing that when the tree is 
very badly infested, so that the scalesare literally piled 
one upon another, the young lice, finding no means of 
support thereon, more readily attach themselves to 
the bodies of other creatures or deliberately let them- 
selves drop, to be carried by wind or by running 
water, this last meaus being much more effective in 
aiding their spread in countries which are dependent 
on artifical water supply, and where irrigating 
ditehes run near or through the orchards. 

As already indicated. it has been proved to have 
been introduced from California on nursery stock at 
Parryville, N. J., and there are probably other cen- 
ters of infeetion, like that in Missouri, from which 
the insect has been brought directly from California. 
It would be unjust, however, to charge the nursery- 
men with the sole responsibility of this distribution, 
because there isevery reason to believe that it has 
been introduced into other localities upon fruit, the 
rejected rind or peel of which, carrying the insect, has 
been thrown out of car windows or from houses. This 
conclusion is justified by the frequency with which 
the insect has been found in our large Eastern mar- 
kets, upon fruit, especially pears. 


PREVENTIVE MEASURES. 


It is obvious from what has preceded that most of 
the influences at work in helping the insect to spread 
are essentially local, and would hardly cause it to over- 
run a State for very many years to come. Yet 
through man’s instrumentality, there is constant dan- 
ger of importation from infested regions long distances 
away, either upon fruit or nursery stock. It is, as a 
consequence, very desirable and necessary that every 
fruit grower in the State whoce trees are now free from 
the attacks of this pest should be on his guard against 
such introduction. No fruit should be brought on 
from an open market without first being inspected, 
and no buds, scions or trees from any vursery should 
be received without a similar tirst careful inspection. 


THE GAS TREATMENT. 


This treatment consists in enveloping the tree in an 
airtight tent and afterward filling the tent with hy- 
drocyanic acid gas, generated from fused potassium 
eyanide, sulphuric acid aud water. This gas is much 
lighter than air and as soon as generated rapidly rises 
and fills the tent. 

The tent is usually constructed in the form of an oct- 
agonal sheet of what is ordinarily known as 8 ounce 
duck, and is afterward oiled with boiled linseed oil. A 
tent of this kind, measuring 40 feet in diameter, will 
eost about $50, and other sizes in like proportion. 

Almost any glazed earthenware vessel will answer 
the purpose of a generator. The potassium cyanide 
used is usually of 60 per cent. strength and the sul- 
phurie acid is of the ordinary commercial brand. The 
proportions are : 1 ounce, by weight, of cyanide, 1 fluid 
ounce of the acid and 8 fluid ounces of water. This is 
sufficient for 150 cubie feet of space inclosed by the 
tent. 

The water is first placed in the generator, the acid 
added, and after the generator is placed under the 
tent, the cyanide is added to the solution. The cost of 
the chemicals mentioned is small. The tree is sub- 
ected to the action of the gas for about half an hour. 

n treating trees 10 feet high or less, the tent can be 

laced over the tree by hand, but for those of greater 
height than this some sort of apparatus must be used 
for the purpose of elevating the tent over the tree. 
An apparatus in the form of a tripod, with a pulley at. 
the top, serves this purpose very well. 

The best results will be obtained by treating the 
trees during the colder portion of the year or at night, 
as the gas is more liable to injure the trees when used 
in very warm weather than it is when the weather is 
cooler. 


The very poisonous character of the potassium cya- 
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nide itself and of the hydrocyanic acid gas must be 
strongly impressed upon those who undertake to use 
this treatment for the first time. 

Judging from the experiments at Charlottesville, 
Va., under the auspices of Mr. Coquillett, and from 
those which were conducted so extensively in Montser- 
rat on limes, even this gas treatment fails to destroy 
all the eggs where the insects are at all thickly crowded 
on the tree, so that a single fumigation can hardly be 
depended upon to be perfectly effective in extermina- 
tion. | learn also from Mr. Howard that the pear 
trees seem to have materially suffered in the cracking 
of the bark, as a consequence of this gas treatment. 


SUMMER AND WINTER WASHES. 
The different insecticides vary in their efficacy ac- 


cording to climatic and other conditions, and there is 
yet a wide field for careful experimentation bearing on | 
these differences. 

It is evident, from the irregular and continuous pro- 
duction of the young of the San Jose seale during the | 
summer months, that the summer washes, useful if 
repeated with sufficient frequency, can hardly be de- 
pended upon to exterminate the insect or entirely rid | 
the tree affected with it. The necessity of their fre-| 
quent use makes them also more expensive. Any | 
treatment that will be effective by one application is 
preferable, especially if this can be applied in the dead 
of the year, when other horticultural operations do | 
not command so much time. Hence our chief reli- 
ance must be on what are known as winter washes, 
or on the gas treatment already described. 

The lime, salt and sulphur wash which is used with | 
so much satisfaction against this inseet in California | 
proved much less satisfactory in a series of experiments | 
which | had made during the winter of 1898-04, both | 
on the department grounds on other species of ar- | 
moved seales and on my own place at Sunbury. The | 
experiments were made on ete and Japanese 
Kuonymus affected by Chionaspis euonymi as also on 
a hedge of Japanese quince affected by the common 
seurvy seale, Chionaspis furfurus, The resin washes | 
were also found in experiments upon the same insects | 
to be less effectual than they are in California. 

The results since obtained at the Department of 
Agriculture give a very high relative value to the ordi- | 
nary commercial whale oil soap, applied at the rate of | 
two pounds or more to the gallon of water, and next to 
this the resin wash used five or six times stronger than 
indicated in the ordinary formula. My own more re- 
cent experience this winter confirms the efficacy of the 
strong whale oil soap solution. Unfortunately, both 
these washes are expensive. but in this, as in so many 
other things, the best, even if the most expensive, is 
the cheapest in the end, and where trees have already | 
become infested by this pernicious insect they will be 
very likely to succumb in the end, unless some reme- 
dial measures are taken or unless some special efforts 
are made to introduce and encourage the parasites and 
natural enemies already treated of. 

Insecticide Apparatus.—A good, strong double-act- 
ing force pump should be purchased and mounted on | 
a large stout barrel with the supply tube reaching well 
down to the bottom. It has become the custom | 
to mount the pump in the end of the barrel, but | 
except in the case of the Nixon tripod, it will be 
almost as easy to mount it on the side of the barrel, | 
which is easily held in place by a skid near either end, 
and is then more compact and stable than when stand- 
ing on the end, while the handle of the pump comes 
lower and is more easily worked. 

It will be well to buy the pump without the attach 
ments, About 25 feet of ‘4 inch cloth insertion rub- 
ber tubing is attached to the discharge orifice, or to} 
each of the orifices in case there are two. To the end 
of the tube is fitted one of the modifications of the Cy- 
clone or Riley nozzle and the outer 8 or 10 feet are 
clamped or wired to a light pole or bamboo fishing rod 
for convenience in elevating the nozzle into the larger 
trees, The tank or barrel is mounted on a cart or 
sled and driven between the tree rows, one man driv- | 
ing and pumping and the other holding and directing | 
the extension pole and nozzle. | 

I have mentioned the Cyclone nozzle for the reason | 
that, all things considered, I believe it, in some of its | 
modifications, to be the best for orehard work The 
Climax nozzle manufactured and sold by the Nixon 
Nozzle and Machine Company is also a good nozzle, but 
it is rather large and clumsy, its spray hardly so fine, 
and it will not answer for fungicides containing lime, | 
since it clogs easily. The Vermorel 


modification of | 
the Cyclone nozzle possesses a little attachment which 
quickly unelogs the orifice when once stopped up, and 
is therefore preferable. Moreover, neither the Cyclone | 
nor the Vermore) modification is patented, which, other | 
things being equal, is in their favor. Both are manu | 
factured by Thomas Somerville & Sous, Washington, | 
D. C., and Robert Leitch & Sons, also of Washington, | 
or may be made by any brass and iron worker from 
the deseriptions in my official reports. 

For application to nursery stock or to smaller trees 
one of the smaller hand pumps advertised by various 
manufacturers, especially pump makers, as hydronets 
or aquapuits, will answer the purpose, though better 
still would be the use of what are Known as Knapsack | 
pumps. ‘The price of these ranges from $10 to $20. 


IMPORTANCE OF THE MATTER: FINAL ADVICE. 


It is very doubtful whether the fruit growers of the 
Eastern States have vet awakened to a realization of | 
the importance of taking active measures tostamp out, 
if possible, this pernicious scale insect, or at least to} 
protect from it trees not vet affected. It has been in- 
troduced within comparatively few years, and there is, | 
therefore. an excellent chance of restrieting its range, 
or of ridding particular orchards of it. Professor J. B. 
Smith, entomologist of the New Jersey Experiment 
Station, has issued a special bulletin upon the insect, | 
which is more widely distributed in that State than| 
elsewhere in the East and which, in fact, as we have 
already seen, has been largely distributed to other 
parts from that State. He closes his bulletin with a 
series of recommendations which have been very 


widely cireulated and even copied in the official bul 
letins of other States, and which, though excellent in 
themselves, are, | fear, rather calculated to discourage 
those who have extensive orchards to disinfect. 
chief of these recommendations are as follows : 
Every orehard that has been set out within 


The 
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the last six years should be theroughly examined to as- 
certain whether or not the seale is present. 

Second. If it proves to be present and is confined to 
a few trees, the trees had better be taken out and de- 
stroyed, unless the infestation is soslight that the trees 
can be gone over with a stiff brush and all the seales 
actually brushed off. 

Third. Ifthe orchard is young, and the trees are not 
too large to be handled, it will be best to use a stiff 
brush and, taking each tree separately, brush off all 
the seales. This looks like a good deal of mechanical 
work ; but it will payin theend. It can be done at 
any time during the winter; it will be absolutely 
effective and, with eare, there need be no further 
trouble from this insect in an orchard so treated. 

Fourth. If the trees are too numerous to be treated 
by hand, or are too large to be conveniently handled, 
prune back liberally, removing as much wood as the 
tree can easily spare. The cuttings should be carted 
off and burnt as a matter of precaution, and what re- 
mains of the trees should be washed with the potash so- 
lution above deseribed. This should be done as soon 


las may be, and a month later, during a moderately 


mild spell, the trees should be again treated, this time 
with the kerosene emulsion, made as above deseribed 
and dilated five times. The object of this double treat- 


| ment is, first, by means of the potash to dissolve or cor- 


rode the seales to a great or less extent, and to kill off 
a considerable proportion of the insects themselves. 
At the end of a month the potash will probably have 
been washed down and all dissolved away, so as to 
exert no further action. The seales, however, will be 
thinned down, riddled or loosened from their hold, and 
an application of the kerosene emulsion then made will 
give it abundant opportunity to reach the insect. If 
both these materials are applied thoroughly, the kero- 
sene will finish any work left undone by the potash and 
not a single specimen need escape. 

I have serious doubts whether anything is to be 
gained by the stiff brush treatment urged by Professor 
Smith, mvolving, as it does, an infinite amount of 
labor and the severe pruning of larger trees which it 
involves, sinee crushing off the scales is impracticable 
on the swnaller twigs and branches. Any winter wash 
that is effective will obviate the necessity for this pre- 
liminary labor, 

The other treatment recommended is most valuable, 
but requires two sprayings, viz., one of the potash 
solution and one of the kerosene emulsion. As a re- 
sult of later experiments the past winter, as set forth in 
this bulletin, it becomes evident that any thorough 
spraying of the two pound to the gallon solution of the 
whale oil soap will be perfeetly effective, and may be 
depended upon as a substitute for the treatment 
urged by Professor Smith. Cost of materials and con- 
venience in obtaining will, otherwise, influence each 
individual in the choice of the comparatively few satis- 
factory winter washes, as indicated in this paper, and 
whether the saving of labor by the method here 
recommended will offset the increased cost of material, 
as compared with Professor Smith’s method, must be 
left for each to decide. 


JAMES DWIGHT DANA.* 


James Dwiautr DANA, Professor of Geology and 
Mineralogy in Yale College and for fifty vears one of 
the editors of this Journal, died suddenly at his resi- 
dence in New Haven, Connecticut, April 14, 1895, at 
the age of eighty-two vears and two months. 

He was born in Utica. New York, February 12, 1813. 


| His father, James Dana, was of New England birth, 


having moved to Utiea from his parents’ home in 
Massachusetts. He was a successful business man and 
died in 1860 at the age of eighty. His mother was 
Harriet Dwight, daughter of Seth Dwight,of Williams- 
burg, Massachusetts. 

The strong inborn taste for science was shown in 
early years, and he was fond of relating his pleasant ex- 
periences at the Bartlett Acadewy in Utica, when as a 
boy of twelve he studied chemistry with his associates, 
sharing with them the responsibility of preparing the 
experiments and delivering to the others the formal 
lectures, At the same time, frequent excursions after 
minerals with his companions served to give a special 
direction to his scientific interests and thus helped to 
determine the department in which his first work was 
to be done when maturity had developed his powers. 
These excursions were led by Mr. Fay Edgerton, the 
excellent instructor in natural science, and extended 
to distant parts of the State and also to neighborin 
States; one excursion into Vermont was rememberec 
with much delight. 

To the opportunities afforded by the early training 
in science, that have been alluded to, and to the in- 
terest it excited, Professor Dana ascribed much of the 
suecess that he afterward attained. Oneof his school- 
mates, closely associated with him in the Bartlett 
Academy, was 8. Wells Williams, for many years mis- 


| sionary in China and in his later life again a colleague 


among the corps of instructors at New Haven. A 
number of others, who subsequently rose to promin- 
ence, were among those who shared the inspiration of 
Mr. Edgerton’s instruction. It is also of interest that 
Dr. Asa Gray, a close friend from early days, took Mr. 
Edyerton’s place in the school in 1831. 

In 1880, attracted by the name and reputation of 
Professor Silliman, he came to New Haven and en- 
tered the class of 1833 of Yale College, then in its Sopho- 
more year. He was a faithful student, but those were 
days of a rigid course of study, chiefly in the classics, 
affording little to appeal to a mind with a strong 
bent forthe methods and facts of science. It is not 
surprising, therefore, that though obtaining a good 
place on the honor list, he did not make a brilliant re- 
He was, moreover, at a 
disadvantage because of insufficient training in the 
ancient languages, felt especially by one entering 
after the close of the first year of the course. It should 
be stated, however, that during his undergraduate 
life, he attained distinction in mathematies, a subject 
for which he always had decided aptitude. During 
this time he made much progress in science, especially 
in his favorite study of Mineralogy. In Botany also 
he took great interest ; during his college life he made 
a large collection of the plants‘of the New Haven 


* From the American Journal of Science, 


region, and a printed list of the local flora, capetame 

checked and annotated by him, is still preservea 
For music he had throughout his lit 

and when in college he devoted much attentior, to it 


ea strong love, 


being on one occasion president of the Beethoyas 
singing society, and for a time the leader of the eo} 

choir. He also made some attempts at musica] com. 
position. One of these was the music for an ode to the 
ship Peacock of the Exploring Expedition, writtep b 
the surgeon, Dr. J. C. Palmer; both gentlemen found 
a source of recreation and pleasure in their joint 
musical and poetical work during the voyage, 
interesting to note that many years later when upward 


of seventy and unable because of ill health to write » 


he came back to his music and derived much comfort 
from working at it. 

The influence of the elder Silliman, then at the 
height of his powers and reputation, did much to de 
cide him todevote himself permanently to science, ag 
will be seen in the events that followed. It is a point 
of interest also, as proving how deep bis natural love 
of science was, that from home he obtained no encoyp. 
ment whatever in turning his studies in this direction. 
indeed, from the time of graduation he assumed the 
entire burden of his own support. To his fatheps 
practical mind scientific pursuits did not commend 
themselves, but it should be stated that he lived to 
take a cordial interest and pride in his son’s success, 

Mr. Dana leit New Haven in August, 1833, somewhat 
in advance of graduation, to avail himself of the op. 
portunity offered of a cruise in the Mediterranean, as 


|instructorin mathematics to the midshipmen of the 


United States navy. In this capacity he visited 4 
number of the seaports of France, Italy, Greece ang 
Turkey, while on the Delaware and the United States, 
This trip, lasting about fifteen months. brought much 
pleasure and profit. He was cut off for a time from his 
favorite minerals, but he occupied his leisure hours oy 
shipboard with working out, by methods of his own, 
many of the more intricate problems of mathematical 
erystallography. Some notes of the voyage also mep- 
tion the fact that he was interested in the study 
of the geology of the island of Minorea and that 
he made some collections in natural history while 
there. It will be observed that the first paper re 
corded in the Bibliography, which follows this notice, 
is an account of the condition of Vesuvias in July, 1834, 
at the time of his visit; this was published in this 
Journal in 1835. 

In 1836, Mr. Dana returned to New Haven and for 
two years remained there, occupied for more than a 
year as assistant in chemistry to Professor Silliman, 
It was during this period that he published his first 
important contribution to science—the System of Min- 
eralogy, a volume of 580 pages. This was in May, 1837, 
hardly four years after his graduation from college and 
when a young man of twenty-four; notwithstanding 
his youth, the work is that of a thoroughly mature 
and well informed scholar. A little earlier (1835) his 
notes mention the fact that he had constructed a set of 
crystallographic models in glass, probably the first 
time this had been attempted. 

While at New Haven, another opportunity came to 
him for travel and observation, this time as mineral- 
ogist and geologist to the exploring expedition then 
about to be sent by the government of the United 
States to the Southern and Pacific Oceans under the 
command of Commodore Charles Wilkes. The invi- 
tation, when first received in 1836, was refused, but on 
the urgent solicitation of Dr. Asa Gray, then expecting 
to go as botanist, the decision was reconsidered and 
finally the position accepted. He was disappointed in 
failing to have the companionship promised, but sub- 
sequent events brought the two men closely together, 
and Dr. Gray remained an intimate personal friend 
= highly valued scientific associate until his death in 


The expedition, consisting of five ships, sailed in 
August, 1838, and Mr. Dana was connected with it un- 
til June, 1842. The route was briefly as. follows: First 
to Madeira, then to Rio Janeiro, down the coast and 
through the Straits of Magellan, after passing which, 
while on board the Relief he nearly suffered shipwreck 
off Noir Island, the ship remaining three days and 
nights in extreme peril; in the same storm one of the 
smaller accompanying vessels was lost. ‘Then to Chile, 
Peru and across to the Paumotus, to Tahiti and the 
Navigator Islands; then to New South Wales, where 
the naturalist remained while Commodore Wilkes 
went intothe Antarctic; then to New Zealand, the 
Fiji Islands, where two of the officers were murdered 
by the natives; to the Sandwich Islands, the Kings 
mill group, the Caroline Islands and thence north to 
the coast of Oregon. Here, near the mouth of the 
Jolumbia River, the Peacock, the ship to which he 
had been assigned, was wrecked, entailing the loss of 
all his personal effects as well as many of bis collee- 
tions. He was then one of the party that crossed the 
mountains near Mt. Shasta and made their way down 
the Sacramento River to San Francisco. In his re 
port of the expedition he states that the geological 
features indicated the probable presence of gold. This 
was six years before the discovery of gold in California, 
and rich mines have since beendiscovered in the region 
the party went over. At San Francisco the party were 
taken aboard the Vincennes and the homeward jout- 
ney was made by way of the Sandwich Islands, Sing® 
pore, the Cape of Good Hope and St. Helena. The at 
rival in New York was on June 10, 1842. 

The opportunities of this long journey to many of 
the most interesting points in the world were such 3s 
have been offered to few young men of his years 
could never comeagain. The stimulus of the multitude 
of new facts to observe and of new forms of life to collect 
and study was extraordinary, and the effect of these 
four years upon the attainments of his subsequent life 
was profound. Of the beauties of the life in the sea about 
the coral islands and of that of the tropies in gen 
he never tired of speaking; his lecture on * Coral 
Islands,” delivered in later years to many generations of 
college students, contained a vivid description of t 
scenes he enjoyed so much.* 

It is interesting to note here that, a few vears before 
the American expedition was in the Pacific, the Brit 
ish ship Beagle, having the naturalist Darwin 0! 
board, had sailed through much of the same regi? 

ms 


* This subject is presented in somewhat Jar form in the work entided 
“ Corals and Coral Islands,” first pul in 1872. 
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e theory explaining the formation of the coral atoll 
by gradual subsidence, first advanced by Darwin (1842), 
was also independently worked out to a large extent 
by the American vataralist.* The latter showed, 

yver. that the reef-building corals lived only in 
water of at least 68° Fahr., which proved that the dis- 
tribution of corals depended on the temperature of the 


r. 
Tas gireedy stated, Mr. Dana was first appointed in 
the ficld of Geology, and his observations and deduc- 
tions are given Ina large quarto volume of 756 pages, 
with a folio atlas of 21 plates (1849). Later, however, 
in part because of the return of one bis colleagues to 
the United States, he assumed charge also of the Crus- 
tacea and Zoopbytes. These combined departments 
gave full scope to his zeal and industry. The results of 
his work in this depertment of zoology include a Re- 
port on Zoophytes, « quarto volume of 741 pages, with 
a folio atlas of 61 plates (1846); also a Report on Crus- 
tacea, in two quarto volumes, aggregating 1,620 pages 
(1853) and secompanied by a folio atlas of 96 plates 
(1854). ‘These three reports will be more particularly 
spoken of later, but it may be mentioned here that a 
large part of the drawings of the plates in both works 
was made by his own hand. 

In June, 1842, Mr. Dana returned to the United 
States and for the next thirteen vears devoted his chief 
energies to the stady of the material collected on the 
expedition and to the preparation of the reports men- 
tioned. His labors, however, were not limited to this 
field, for during the same period he prepared and 
issued three editions of the System of Mineralogy (1844, 
1850, 1854) and two editions of the Manual of Mineral- 
ogy (1848, 1857), besides writing numerous papers for 
thisand other seientific periodicals, 

From 1842 to 1844 he resided in Washington, and 
later in New Haven. On June 5, 1844, he married Miss 
Henrietta Frances, third daughter of Professor Ben- 
jamin Silliman, whose assistant he had been in 1836- 
$7 and with whom he was from this time closely asso- 
ciated in scientific work. 

The labor on the material from the exploring expe- 
dition was carried forward with the coliunbietie zeal 
of an earnest student with a new world open before 
him, and who was but little restrained by the thought 
that injury to health was possible. How severe and 
intense the labor of this period was will be evident 
from the fact that a few years after the last report was 
pudlished, Mr. Dana’s health broke down, and so com- 
pletely that, though he lived thirty-five years after 
this and accomplished a wonderful amount of scientific 
work, life was from this time ever a struggle, and not 
always with success, against physical disability. 

In 1846 Mr. Dana was made an editor of this Jour- 
nal, associated with Professor Benjamin Silliman, who 
had founded it twenty-eight years before, and with 
his son, Professor Benjamin Silliman, Jr. His labors 
in connection with the Journal continued until the 
elose of his life. 

In 1850, Mr. Dana was appointed Professor of Natu- 
ral History in Yale College, and in 1864 the title was 
changed to that of Professor of Geology and Mineral- 
ogy. His duties as instructor, however, he did not 
take up until 1855, but, after this date, with some in- 
terruptions due to ill health, as more particularly noted 
later, his active connection with the college continued 
until 1890. It is perhaps interesting to add that just 
before his appointment to Yale in 1850, he had been 
invited to a similar position at Cambridge, Massachu- 
setts, in connection with Harvard College, but by the 
prompt action of a generous friend in the Yale faculty 
in providing the necessary funds, he was induced to 
remain in New Haven on the ‘Silliman Professor- 
ship.” This gentleman, who is still living, remained 
enon the life of Mr. Dana one of his closest 
riends. 

In 1859, as already noted, long-continued overwork 
brought a breakdown of a serious character and from 
which he never fully recovered. The vervous prostra- 
tion was very complete at first, and even a period of 
nearly a year abroad, from October, 1859, to August, 
1860, seemed to have little result in the way of resto- 
ration. Although later some degree of health gradu- 
ally came back, he was always subject to the severest 
limitations until the end of his life. Only those imme- 
diately associated with him could appreciate the inex- 
orable character of these limitations and the self- 
denial that was involved not only in restricting work 
and mental effort, but also in avoiding intercourse 
with other men of science and friends in general, in 
which he always found the greatest pleasure. 

Little by little the power for work was restored and 
by husbanding his strength so much was accomplished 
that, besides other writing, he was able to bring out in 
1862 the first edition of his Manual of Geology, and in 
1864 the Text Book of Geology, and four years later 
his last and most important contribution to miner- 
alogy, the fifth edition of the System. 

This last great labor, extending over four years, was 
followed by a turn of ill health of an alarming char- 
acter and from which restoration was again very slow. 
The years that immediately followed were filled with 
the same quiet labor, on geological investigations in the 
field, the writing of original papers and books, the 
editorial work of this Journal, and his duties as a col- 
ege instructor, They were remarkably productive 
years, notwithstanding the difficulties contended 
against, notably renewed illness in 1874 and 1880, as 
will be seen by reference to the Bibliography. A large 
fumber of important papers were published, chiefl 
inthis Journal: New editions of the Manual of Geol- 
ogv Were issued ip 1874 and 1880; of the Text Book in 
1874 and 1883; while a new geological volume called 
“The Geological Story Briefly Told,” was issued 
i 1875, and one on ‘Corals and Coral Islands” in 1872. 

The years from 1887 to 1890 include the time when 
he most nearly threw off the limitations of .ill health. 
Inthe summer of 1887, accompanied by his wife and 
youngest daughter, he revisited the Sandwich Islands, 
the acquaintance of which he first made in 1840, 
when on the exploring expedition. This was, indeed, 
the first long journey made except that to Europe in 
Search of health in the years of 1859-60, since the expe- 
dition returned in 1842. He was led to make this 


* A brief discussion of thi theory is given on a later page of this number 
(P. 426); it was one of the last subjects on which he wrote. 


+ See this Journal, vol. xxxiv, 349, November, 1887. 


the phenomena connected with the eruption of the 
voleano of Kilauea on the island of Hawaii. The jour- 
ney brought the keenest pleasure, not only that due 
to revisiting the Sandwich Islands themselves, but also 
that of making the acquaintance of a hum ber of interes t- 
ing placesin the western United States. Though travel 
had ordinarily been too severe a tax since his health gave 
out, this journey of ten weeks, extending over 10,000 
miles, proved of profit, and every incident was entered 
into with the enthusiasm of a mind which years could 
not make old. A numberof papers upon the Hawaiian 
voleanoes were the result of this summer’s outing, and 
in the winter of 1889-90 he prepared a volume on Vol- 
canoes, a companion to that on Corals and Coral Isl- 
ands, a new edition of which was issued at the same 
time. The prefaces of both works were dated on his 
seventy-eighth birthday, February 12, 1890. 

In the summer of 1889 he attended the meeting of 
the American Association at Toronto, the first time 
he had been present at such a meeting since he de- 
so weg the presidential address more than thirty years 
before. 

With the autumn of 1890 came a more serious illness 
than any since 1859, and the indications seemed very 
alarming. For a number of months absolutely no 
work was done, and later only a little light labor by 
means of dictation. It was at this time that the small 
volume on the New Haven region, entitled ‘*The Four 
Rocks,” was given to the public. This disability was 
again partially thrown off—although he never again 
resumed active college duty—and the work on the 
fourth edition of the Manual of Geology, then far ad- 
vanced, was resumed slowly at first and then with more 
vigor with returning strength. From this time, 
however, till the end he seldom exceeded a limit of 
three hours’ labor each day. 

In February, 1893, the printers began their work on 
the volume mentioned, and it was just two vears be- 
fore the last proof had been read and the volume was 
complete. To himself and still more to those about 
him it seemed many times as if the completion of this 
great work would have to be left to others, but with 
the self-control! born of a strong will and long experi- 
ence, and with the never-failing watehful care of bis 
lifelong companion—without which his labors could 
never have been so productive nor have been con- 
tinued so long—he worked on slowly, doing each day 
only what he had strength for, and, finally, the labor 
was accomplished. The completion of this work, which 
was rewritten and rearranged from beginning to end, 
involving a critical consideration of the many new 
facts and theories of the science, will be granted to 
have been a remarkable performance for a man of 
pecan He finished it in February, 1895, and a 
month later he had completed the manuscript of a new 
edition of his Geological Story and then commenced 
work on that of the Text Book. 

On Saturday, April 13, he took his usual excursion 
to the post office, and through the day was as bright 
and vigorous of mind as ever. That evening there 
was a recurrence of a slight trouble in the action of 
the heart, of which there had been some manifesta- 
tions in the few months immediately preceding; the 
following day he did not rise, although feeling relieved; 
in the evening the trouble retarned, and after a very 
brief period of unconsciousness, he passed queny away. 

The concluding years were marked by an ever- 
increasing serenity, and happiness in his work and in 
the friends about him. Up to the last day there was 
no evidence of diminished mental foree, though his 
physical strength was somewhat impaired. It was 
for him a most happy ending of a life full of fruitfal 
activity and honor. 


THE GOLD BELT OF CALIFORNIA.* 
By H. W. TuRNER. 


THE gold belt of California includes that portion of 
the Sierra Nevada lying between the parallels of 37° 
30’ and 40°. This area is bounded on the east by the 
great basin and on the west by the great valley of 
California, comprising about 17.000 square miles. The 
Sierra Nevada here forms a single range, sloping some- 
what abruptly toward the great basiu and gradually 
toward the great valley of California. Within this 
area lie the chief gold deposits of the State, though by 
no means all of the area is auriferous, At the north- 
ern limit the deposits are scattered over nearly the 
entire width of the range, while to the south the pro- 
ductive region narrows to small dimensions. The mass 
of the range south of Alpine County is comparatively 
barren. North of the 40th parallel the range is prob- 
ably not without deposits, but the country is flooded 
with lavas which effectually bury them. 

The rocks of the Sierra Nevada are of many kinds 
and occur in very complex associations. They have 
been formed in part by deposition beneath the sea, 
and in part by intrusion as igneous masses, as well as 
by eruption from voleanoes, and portions of them have 
been subsequently metamorphosed. 

The southern portion of the range is composed of 
granite. The central and northern part, west of lon- 
gitude 120° 30’, consists ‘prevailingly of schists, which 
have been produced by intense metamorphism of both 
ancient sediments and igneous rocks, and it is chiefly 
but not solely in these schists that the auriferous quartz 
veins occur. 
ments and of the schistose structure is generally from 
northwest to southeast, parallel to the trend of the 
range. but great masses of granite and other igneous 
rocks bave been intruded among these sehists, forming 
irregular bodies which interrupt the regular structure 
and which are generally bordered each by a zone of 
greater metamorphism. These schists, with their 
associated igneous masses, form the older of two 
great groups of rocks recognized in the Sierra Ne- 
vada. This group is generally called the bedrock 
series. 

Along the western base of the Sierra occur beds of 
sandstone and clay, some of which contain thin coal 
seams. These are much younger than the mass of the 
range and have not shared the metamorphism of the 
older rocks. They dip gently westward beneath the 
later deposits, which were spread in the waters of a 
shallow bay occupying the valley of California and por- 
tions of which have been buried beneath recent river 
allavium. 


* From the Geologic Atlas of the United States, 


The trend of the bands of altered sedi- | 


Streams flowing down the western slope of the Si- 
erra in the past distributed another formation of great 
importance—the auriferous gravels. The valleys of 
these streams served also as channels for the descent 
of lavas which poured out from voleanoes near the 
summit. Occupying the valleys, the lavas buried the 
gold-bearing gravels and foreed the streams to seek 
new channels. These have been worn down below the 
levels of the old valleys, and the lava beds, with the 
gravels which they protect, have been isolated on the 
summits of ridges. Thus the auriferous gravels are 
preserved in association with lavas along lines which 
deseend from northeast toward southwest, across the 
trend of the range. The nearly horizontal strata, to- 
gether with the auriferous gravels aud later lavas, con- 
stitate the second group of rocks recognized in the 
Sierra Nevada. Compared with the first group—the 
bedrock series—these may be called the superjacent 
series. 

The history of the Sierra Nevada, even so far as it is 
recorded in the rocks, has not yet been fully made out, 
but the events of certain epochs are recognized, and 
these may be stated ina brief summary in the order 
in which they occurred. 

THE PALEOZOIC ERA. 

During the Paleozoic era, which includes the periods 
from the end of the Algonkian to the end of the Car- 
boniferous, the State of Nevada west of longitude 
117° 30° appears to have been dry land of unknown 
elevation. This land probably extended westward 
into the present State of California and included part 
of the area now occupied by the Sierra Nevada. Its 
western shore was apparently somewhat west of the 
present crest, and the sea extending westward re- 
ceived Paleozoic sediments which now constitute a 
large part of the central portion of the range. 

At the close of the Carboniferous the Paleozoic 
land area of western Nevada subsided, and during a 
portion or all of the Juratrias period it was at least 
partly covered by the sea. At the close of the Jura- 
trias, according to the latest paleontological determi- 
nations, the Sierra Nevada was upheaved as a great 
mountain range, the disturbance being accompanied 
by the intrusion of large amounts of granite. 

The auriferous slate series comprises all of the sedi 
mentary rocks that entered into the composition of 
this old range of Juratrias time. Formations repre- 
senting the Algonkian and all of the Paleozoic and 
Juratrias may therefore form part of the auriferous 
slate series. 

Fossils of Carboniferous age have been found in a 
number of places, and the presence of Silurian beds at 
the northeast base of the range has been determined. 
A conglomerate occurs in the foothills of Amador and 
Calaveras Counties, interbedded with slates containing 
carboniferous limestone; this conglomerate is therefore 
oresumably of Carboniferous age. The conglomerate 
is evidence of a shore, since it contains pebbles of 
quartzite, diabase, and hornblende porphyrite, which 
have been rounded by the action of waves. The pres- 
ence of igneous pebbles in the conglomerate shows that 
voleanic eruptions began at a very early date in the 
formation of the range, for the hornblende porphyrite 
pebbles represent lavas similar ‘to the hornblende 
andesites of later age. 

The Paleozoic sediments of the gold belt consist ef 
quartzite, mica schist and clay slate, with limestone 
lenses. Rounded crinoid stems, Lithostrotion, Fusu- 
lina, Clisiophyllum, Spirifera, and other genera have 
been found, chiefly in the limestone, and indicate that 
the age of the rocks is Carboniferous. The Paleozoic 
sediments are finely exposed in Calaveras County, and 
on the gold belt sheets they will be designated the Cal- 
averas formation. It is probable that some areas 
mapped as Calaveras may contain strata earlier or later 
than the Carboniferous, 

During an epoch of upheaval some time after the 
close of the Carboniferous period, these sedimentary 
strata were raised, forming part of a mountain range. 
The beds were folded and compressed, and thus ren- 
dered sechistose. Granite and other igveous rocks 
were intruded among them, and they assumed some- 
what the relations which they now exhibit in the 
Sierra Nevada. But those masses which now form 
the surface were then deeply buried in the foundations 
of the range. They have been brought to the pres- 
ent surface by subsequent uplifts and prolonged ero- 
sion. 

JURATRIAS PERIOD. 


The areas of land and sea which existed during the 
earlier part of this period are scarcely kuown. Strata 
showing the former presence of the sea have been 
recognized in the southeastern portion of the range at 
Mineral King. where the sediments are embedded in 
eruptive granite, and at Sailor Canyon, a tributary of 
American River. Rocks of this age oceur generally 
throughout the great basin and the Rocky Mountains, 
but the interior sea or archipelago in which thev were 
deposited was apparently separated from the Pacific 
by a land mass stretching the length of the Sierra 

evada. This land probably originated in the up- 
heaval above referred to, some time after the close of 
the Carboniferous, and toward the end of the Juratrias 
period its area became so extensive that the waters of 
the Pacific seem to have been completely separated 
from the interior seas. This conclusion is based upon 
the fact that fossils of Jurassic age in California, so 
far as known, have closer relations with those of Russia 
than with those of eastern America. 

The genus Aucella, whose shells occur in Russia, 
flourish on the Pacific coast until well into the Creta- 
ceous, and is distributed from Alaska to Mexico. In 
the Juratrias strata of Celifornia it is associated with 
ammonites of the genera Perisphinctes, Cardioceras 
and Amaltheus, which are clonal related to forms of 
the European Upper Jurassic. 

The strata in which these fossils oceur are prevail 
ingly clay slates, which are locally sandy and contain 
yebbles of rocks from the Calaveras formation. Thus 
it is evident that they were deposited near the shore of 
aland composed of more ancient schists, and the gener- 
ally fine character of the sediment shows that the land 
which occupied the area of the Sierra Nevada caunot 
have been very mountainous. These strata now oceur in 
two narrow bands along the western base of the range, 
and are called the Mariposa formation, from the fact 
that they are well exposed near Mariposa. 

Soon after the Mariposa formation had been deposited 
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the region underwent uplift and compression. There-|tem. An addition to the gold deposits of the range 
sult of uplift was the development of a mountain range} attended this period of voleanic activity. 
along the line of the Sierra Nevada. The coast range| When the lavas burst out they flowed down the 
also was probably raised at this time. The action of| river channels. Sometimes they were not sufficient to 
the forces was such as to turn the Mariposa strata into} fill the streams, and are now represented by layers of 
a vertical position, shattering the rock and deforming | ** pipe clay” or similar beds in the gravels. These minor 
it, and producing some metamorphism. The clay) flows were chiefly rhyolite. The later andesitic and 
shales now have a slaty structure, produced by pres-| basalt eruptions were of great volume, and for the 
sure, which appears to coincide in most cases with the! most part completely choked the channels into which 
bedding, It wasa time of intense eruptive activity. they flowed. The rivers were thus obliged to seek 
The Mariposa beds were injected with granite, and | new channels—sibstantially those in which they now 
vast masses of diabase, associated with other basic ig-| flow 
neous roeks, date from this time. There is evidence} Fossil leaves have been found in the pipe clay and 
that igneous rocks were intruded in varying quantities| in other fine sediments at numerous points. agno- 
at different times, but that the intrusion of the great/ lias, laurels, figs, poplars and oaks are represented. 
mass of the igneous rocks accompanied or immediately | The general facies of the flora is thought to indicate 
followed the upheavals is reasonably certain. a low elevation, and has been compared with that of 
The Mariposa beds carry namerous gold veins, the} the flora of the South Atlantic coast of to day, 
most important group of whieh constitutes the famous PLEISTOCENE PERIOD. 


Mother lode.” It is believed that most of the gold 
veins were formed after this upheaval, and, as a con- | During Cretaceous and Tertiary time the older 
sequence of it, oceupying fissures opened during the | Sierra Nevada had been reduced by erosion to a range 
uplift. | with gentle slopes. An elevation of the range doubt 
The disturbanes following the deposition of the! less attended the Neocene disturbance above referred 
Mariposa beds was the last of the movements which | to, and minor dislocations probably recurred at inter- 
produced the vertical arrangement of the auriferous| Vals; but at the close of the Tertiary a greater uplift 
slate series, The strata of succeeding epochs are sedi- | oecurred, which was accompanied by the formation of 
ments and taffs. Lying nearly horizontal or at low| 2ormal faults, These were widely distributed through- 
angles, they prove that since they were accumulated | Out the range, particularly along the eastern escarp 
i ment, where they form a_ well marked zone to se 


the roek mass of the Sierra Nevada has not undergone | 
much compression, But the fact that they now oceur, West of Mono Lake and Owen Lake. As a conse- 


high above sea level is evidence that the range has un-| quence of this elevation, the streams having greater 
dergone elevation in more recent time. fall eut new and deep canyons ,in the hard but shat- 
tered base of the pre-existing mountains. 
CRETACEOUS PERIOD. A period of considerable duration elapsed between 
By the ciose of the Juratrias the interior sea of North| the emission of the lava flows which displaced many 
America had reeeded from the eastern base of the Si-| of the rivers and the time at which the higher Sierra 
erra Nevada eastward beyond the Rocky Mountains. | was covered by glaciers. In the interval most of the 
From the western part of the continent the waters of | deep canyons of the range were cut out. Such, for 
the Pacific had retired in consequence of the Juratrias | example, are the Yosemite Valley on the Merced River, 
uplift. The valley of California was then partly under | the great canyon of the Tuolumne, and the canyon of 
water, and the coast ranges seem to have been repre-|the Mokelumne. The erosion of these gorges was 
sented by a group of islands, but during the later Cre-| often facilitated by the fissure system referred to 
taceous the region subsided and the sea substantially; above, and many of the rivers of the range follow 
overtiowed it. Through gradual changes of level the| one or other set of parallel fissures for a long dis- 
areas of deposition of marine sediments were shifted | tance. 


during the Cretaceous and Neoecene periods, and late; It is a question at what point the limit between the 
in the Neocene the sea once more retreated west of the! Neocene and Pleistocene should be drawn. It has be- 
coast ranges. The deposits laid down during this last) come usual to regard the beginning of the glacial epoch | 
occupation of the valley of California belong to the su-| in Eastern United States as the close of the Neocene. | 
perjncent series, If it could be shown that the glaciation of the Sierra 
The advance of the sea spread a conglomerate over) was coeval with that of northeastern America, a corre- 
the eastern part of the valley in later Cretaceo is time, | sponding division would be adopted. It is believed, 
and sandstone and shale were subsequently deposited. | however, that glaciation was much later.in California 
This formation is well developed near Chico, and at\|than in New England, and that the great andesitic 
Folsom, on the Sacramento sheet. It has been called | flows mark the close of the Neocene. 
the Chico formation. The Sierra, from an — of a 5,000 feet 
. upward, was long buried under ice. he ice did not 
BOCEES PERIOD. ’ ~ any noticeable extent erode the solid rock in the 
In consequence of slow changes of level without) area which it covered, although it removed enormous 
marked distarbance of the Chico formation, a later! amounts of loose material. It seems rather to have 
deposit formed, differing from it somewhat in extent | protected it from erosion while intensifying erosion at 
and character. The formation has been called the | the lower elevations, just as would’ a lava cap. Small 
Tejon (Tay-hone). It appears in the gold belt region | glaciers still exist in: the Si 
at the Marysville Buttes, and it is extensively devel- 
IGNEOUS ROCKS. 


oped in the southern and western portions of the 
valley of California, Rocks form a part 
the Sierra Nevada. 2é most abundant igneous roc 
. a ——— in the Sierra Nevada is granite, this term embracing 

The Miocene and Pliocene ages, forming the later! poth granodiorite and true granites. Rocks of the 
part of the Tertiary era, have in this atlas been united | granitie series are believed to have consolidated under 
under the name of the Neocene period. During the| vreat pressure and to have been largely intruded into 
whole of the Neocene the great valley of California) overlying formations at the time of great upheavals, 
seems to have been under water, forming a gulf con-| phys granite is a deep-seated rock, and is exposed 
nected with the sea by one or more sounds across the | only atter great erosion has taken place. 
coast ranges. _ Along the eastern side of this gulf was The rocks called diabase and augite porphyrite on 
deposited during the earlier part of the Neocene period | the gold belt maps are not always intrusive, but to 
a series of clays and sands to which the ame lone for-| come extent they represent surface lavas and corre- 
nuttion has been given, It follows the Tejon, and ap-| spond to modern basalt and augite andesites. In like 
pears to have been laid down in sensible conformity tO} manner, some of the hornblende porphyrites corre- 
are known within the gold beit only in the Marvsville ine - 

Buttes. Along the eastern shore of the gulf the Sierra GLOSSARY oF ROCK Alms. . 
Nevada, at least south of the 40th parallel, during the| The sense in which the names applied to igneous 
whole of the Neocene, and probably also during the rocks have been applied by geologists has varied 
Eocene and latest Cretaceous, formed a land area| and is likely to continue to vary. — The sense in 
drained by numerous rivers, ‘The shore line at its| Which the names are employed in this article is as 
highest position was several hundred feet above the| follows: 2 
present level of the sea, but it may have fluctuated _Gabbro.—A granular intrusive rock consisting prin- 
somewhat during the Neocene period, The lone for-| cipally of diallage or allied monoclinie pyroxene, or a 
mation appears along the shore line as blackish water|thombie pyroxene, together with soda lime aud lime 
deposits of clays and sands, and frequently it contains |feldspars. Aas 

beds of lignite. Gabbro Diorite.—A term used to indicate areas of 

The drainage system during the Neocene had its! gabbro containing primary and secondary hornblende 
sourees near the modern crest of the range, but the; and areas containing intimate mixtures of gabbro and 
channels by no means coincided with those of diorites 
present time. The auriferous gravels for the most part | Pyroxenite. —A granular intrusive rock comprised 
accumulated in the beds of these Tertiary rivers, the | principally of pyroxene. : 
gold being derived from the croppings of veins. Such| Peridotite—A granular intrusive rock generally 
gravels could accumulate only where the slope of the; composed principaliy of olivine and pyroxene, fre- 
channel and the volume of water were sufficient to} quently of olivine alone. A ix ‘ 
remove the silt while allowing the coarser or heavier| Diorite.—A granular intrusive rock consisting prin- 
masses to sink to the bottom with the gold. cipally of soda lime feldspar and hornblende. 

The climate of the late Neocene was warm and hu- Serpeatine.—A rock composed of the mineral ser- 
mid, much moister than it would have been if the great | pentine, and often containing unaltered remains of 
valley had been above water, and erosion was corre-| feldspar, pyroxene, or olivine. Serpentine is frequently 
spondingly rapid. a decomposition product of rocks of the peridotite and 

A mountain-building disturbance occurred during | pyroxenite series. 
the Neocene period. This was «used, by pressure act Granodiorite (quartz mica diorite).—-A granular in- 
ing from the SSW. toward the NNE. withadownward trusive rock having the habitus of granite and carry- 
inclination. One effect of this pressure was to induce| ing feldspar, quartz, biotite, and hornblende. The 
movements on a network of fissures, often of striking | soda lime feldspars are usually cousiderably and to a 
regularity, intersecting large portions of the range variable extent in excess of the alkali feldspars. — This 
It is not improbable that this fissure system originated | granitic rock might be called quartz micadiorite, 
at this time, but there are fissures of greater age. This| but this term, besides being awkwari, does not 
disturbance also initiated an epoch of voleanic activity sufficiently suggest its close relationship with gran- 
accompanied by floods of lavas * consisting of rhyolite, | ite; it has therefore been decided to name it “ grano- 
andesite and basalt, which continued to the end of the | diorite.” ; , 
Neoecene. These lavas occupy small and seattered| Granite Porphyry.—A granite with large porphyri- 
areas to the south, increasing in volume to the north| tic potash feldspars. c : 
until, north of the 40th parallel, they cover almost the| Amphibolite, Amphibolite Schist.—A massive or 
entire country. They were extruded mainly along the! schistose rock composed principally of green horn- 
crest of the range, and often followed fissures belong-| blende, with smaller amounts of quartz, feldspar, epi- 
ing to the system mentioned above. The recurrent} dote and chlorite, and usually derived by dynamo- 
movements on the fissures were probably accompanied | netamorphic processes from diabase and other basic 
by an increase in the development of the fissure sys- | igneous rocks, 

The term “lavas” is here used to inciade not only suck ma a6 is} augite an a lime feldspar. e augite is often 
sued from volcanic vents partly or wholly converted green, fibrous horn- 


temperature, bat also tuff flows or 
effusive voleanic products. ‘ Diende or uralite, 


Augite Porphyrite.—A more or less fine vraineg rock 
of the diabase series, with porphyritie crystals of augit 
and sometimes soda lime feldspars, e 

Hornblende Porphyrite.—An intrusive or effusive 
pophyritic rock consisting of soda lime icld spars ang 
brown hornblende in a tine ground mass, 

Quartz Porphyrite.—An intrusive or effusive 
phyritie rock consisting of quartz and soda lime fela 
spar, together with a small amount of hornblende 4 
biotite. It is connected by transitions with granodi. 
orite and with the following: 

Quartz Augite Porphyrite.—This is the same as the 
above except that it contains augite. It is comneeted 
by transitions with augite porphyrites and with quart 
porphyrites, 

Quartz Porphyry.—An intrusive or effusive porphy. 
ritic rock, which differs from quartz porphyrite fe 
containing alkali feldspars in excess of soda lime feld. 
spars, 

Rhyolite.—An effusive rock of Tertiary or later age, 
The essential constituents are alkali feldspars ang 
quartz, usually with a small amount of biotite or horp. 
blende in a ground mass, often glassy. 

Andesite.—An effusive rock of Tert 
or laterage. The essential constituents are soda lime 
feldspars and ferromagnesian silicates. ‘The  siliea 
is usually above 56 per cent. 

Basalt.—An effusive rock of Tertiary or later 
containing soda lime feldspars, much pyroxene, and 
usually olivine, The silica content is less than 56 per 
cent. It is also distinguished from andesite by it 
structure. 
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